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Don Rerick - FCD 

From: 
To: 
Cc: 
Subject: 
Date: 

Don Rerick - FCD 
Warren Rosebraugh - FCD 
Fred Fuller - FCD; Dick Perreault - FCD; Hasan Mushtaq 

%alt River C % ~ l ~ ' ~ f i h " ~ ~ X i ~ o r t  
Tuesday, April 22, 1997 7:49AM 

'CD; Don Rerick - FCD 

We have received from Greiner a set of plan sheets for the north bank CSA improvements for about 1,500 feet 
along the new third runway alignment at the airport. 

Unfortunately, the contract for construction has already been awarded, construction is underway, and we have 
never seen the plans or hydraulics report. 

I am forwarding to you one set of the CSA related plan sheets, the CSA specs, and the "Hydraulic and Scour 
Analysis" report with computer file for Engineering review. 

According to the enclosed construction schedule, CSA construction is not scheduled to begin until late May. 

Please ~rovide me with your review comments, including the hydraulics and scour review from Hasan (??), by 
dB 

Note that the plans do not include any kind of CSA bank protection profile. Everything is done via the plan view 
with lines and elevations. Not easy to review this type of plan for a levee. 

Fred, you may want to get someone out to the field to check on the status of the project, get to know names of the 
field people, and establish a line of communication. FCD should make periodic inspections of the CSA work in 
case we end up with O&M. You may want to call John Shoemaker, the Project Manager, at 273-0706 to find out 
who the contractor is and get a contact name. I will send you a set of the plans sheets as well for your use in the 
field. 

Thanks. 
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Maricopa County 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fax (602) 506-4601 
(602) 506-5859 

BOARD OF DIRECTORS 
Betsey Bayless 

Jan Brewer 
Fulton Brock 
Don Stapley 

Mary Rose Garrido Wilcox 

May 7, 1997 

Mr. James L. Cooke, P.E., Project Manager 
URS Greiner, Inc. 
7878 North 16th Street, Suite 200 
Phoenix, Arizona 85020-4499 

Subject: Sky Harbor Airport - Salt River Hydraulic and Scour Analysis 

Dear Mr. Cooke: 

The Flood Control District has reviewed the subject submittal provided on April 15. We have no major 
comments on the HEC-2 analysis or the scour calculations. However, we do have the following comment 
regarding interpretation of the plans with respect to the calculations. 

No top of levee or toe-down profile is provided in the plans. Only three design toe-down depths are shown on 
the plans. Therefore, it is not possible to compare the required and the design toedown depths for the entire 
project reach. However, the design toedown depths at the three locations provided on the plans appear to 
exceed the required depths as derived from the calculations. 

In order to more properly review the plans and calculations, the District requests that a profile plot of the top 
of levee and the toe-down depth of the levee over the entire reach of the project be provided. In addition, the 
profile stationing should be correlated to the HEC stationing and scour calculations. 

Upon receipt of this profile, we can complete our review of the plans and calculations. 

If you have any questions, please call me or Hasan Mushtaq at 506-1501. 

Sincerely, 

Donald J. Rerick, P.E. 
Project Manager 

Copy to: Bennett Sloan, P.E., ChanenISverdrup 

File: LS 1.5.1 



From: Hasan Mushtaq - FCD 
To: Don Rerick - FCD 
Cc: Pedro Calza - FCD 
Subject: Salt River Channel - North Bank at Airport 
Date: Tuesday, May 06,1997 1 1 :1 2AM 

I have completed reviewing the Hydraulic Analysis and Scour calculations for the above mentioned project. 

No major comments on the HEC-2 analysis and the Scour calculations. 

The design Top of Bank elevations, as per the plan sheets, are greater than the required Top of Bank Elevations, 
derived from the hydrulic analysis. 

Only three design toe-down depths were shown on the plan sheets. Therefore, it was not possible to compare the 
required and the design toe-down depths for the entire project reach. However, the design toe-down depths, at 
the three locations, as shown on the plan sheets, exceed the required toe down depths as derived from the 
hydraulic and scour analysis. 
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Don Rerick - FCD 

From: 
To: 
Cc: 
Subject: 
Date: 

Rerick 
iasan Mushta 
don Rerick - F b u  
Sky Harbor Airport Bank Protection - Profiles 
Thursday, May 22,1997 1 :45PM 

I have received and will forward to you the original package referenced showing the profile plot of the levee top 
and toe with respect to the HEC-2 cross sections and model. 

Please use this to complete your review of the bank protection and provide me with a memo response as to its 
acceptance. Also, make a copy of the package for your files and return the original to me with the memo. 

Please provide your respo a y  3 - r n  

Thanks. 

Page 1 



Project No. E100688.01 

May 22,1997 

Mr. Donald J. Rerick, P.E. 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009-1501 

URS Greiner, Inc. 
7878 N. 16th Street, Suite 200 
Phoenix, Arizona 85020-4449 
Telephone: (602) 371-1 100 
Facsimile: (602) 371-1615 
Offices in Principal Cities   at ion wide 

Re: Sky Harbor International Airport 
Third Runway Index # A-954537 FAA 
Salt River Hydraulic and Scour Analysis 

Dear Donald: 

As requested in your letter dated May 7,1997, we have prepared a drawing which shows the profile 
plot of the top of levee and the toe-down of the levee. Enclosed are two copies of an 11" x 17" 
Drawing No. 1 entitled "C.S.A. BANK PROTECTION PROFILES7' for review and file. 

We superimposed the cross-sections and HEC stationing onto the plan and profile of the levee based 
on the cross-sections information provided by Simons, Li & Associates, Inc. The HEC stationing 
is the same as shown in Exhibit 1 of the Hydraulic and Scour Report prepared by Simons, Li & 
Associates, Inc., dated March 1997. The elevation of the top of the levee (bank protection) has been 
tabulated and is shown on the attached sheet for your reference. 

We hope this information will enable FCDMC to complete the review of the referenced project. 

If you have any questions, please call me at 371 -1 100. 

Sincerely, 

URS Greiner, Inc. 

James L. Cooke, P.E. 
Project Manager 

Enclosure 

cc: Mr. Dave Hensley, P.E., City of Phoenix (2 copies) 
Mr. Bennett Sloan, P.E., Chanen / Sverdrup (3 copies) 



SKY HARBOR INTERNATIONAL AIRPORT 
THIRD RUNWAY INDEX # A-954537 

C.S.A. BANK PROTECTION - TOP ELEVATION 

HEC CROSS-SECTION 

17.94 
17.98 
18.02 
18.05 
18.09 
18.12 
18.14 
18.18 

AMSL = Above Mean Sea Level 

ELEVATION TOP OF BANK 
(FT. AMSL) 

1 1 16.50 Existing Bank 
11 16.63 
1117.11 
11 17.60 
1118.07 
1118.53 
11 19.00 
11 19.30 
1119.61 
11 19.97 
1120.15 
1120.32 
1120.68 
1120.98 
1121.46 
1121.84 
1 122.20 Existing Bank 





Hasan Mushtaq - FCD 

From: Hasan Mushtaq - FCD 
To: Don Rerick - FCD 
Cc: Pedro Calza - FCD; Hasan Mushtaq - FCD 
Subject: RE: Sky Harbor Airport Bank Protection - Profiles 
Date: Thursday, May 22,1997 2:28PM 

The additional materials submitted on the above mentioned project has been reviewed to complete the review 
comments provided to you on May 6, 1997. 

The Design Toe-down depths and Top-of bank of elevations are shown on the revised plan and profile sheets. 
According to these plan and profile sheets, these elevations are in excess of the required TOB and TDD 
elevations throughout the length of the project reach. 

---------- 
From: Don Rerick - FCD 
To: Hasan Mushtaq - FCD 
Cc: Don Rerick - FCD 
Subject: Sky Harbor Airport Bank Protection - Profiles 
Date: Thursday, May 22, 1997 1 :45PM 

I have received and will forward to you the original package referenced showing the profile plot of the levee top 
and toe with respect to the HEC-2 cross sections and model. 

Please use this to complete your review of the bank protection and provide me with a memo response as to its 
acceptance. Also, make a copy of the package for your files and return the original to me with the memo. 

Please provide your response by May 30. 

Thanks. 
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I. INTRODUCTION 

1.1 Authorization and Purpose 

The study summarized in this report was authorized by the City of Phoenix Aviation Department 
under Index No. A-954537. The City of Phoenix retained URS Greiner, Inc. in association with 
Sirnons, Li & Associates, Inc. (SLA) to provide Salt River analysis and design services 
associated with the Third Runway and Taxiway G at Sky Harbor International Airport. 

Bank protection along the north bank of the Salt River is required to insure integrity of airport 
facilities near the Salt River. The Extended Runway Safety Area (ERSA) associated with the 
Third Runway and Taxiway G extends into the Salt River channel in the vicinity of ASR-9. This 
report provides the results of the hydraulic and scour analyses performed to establish the bank 
alignment and design criteria for bank protection. The report also provides the results of the 
analyses performed to develop design parameters for the reconstruction of Grade Control 
Structure No. I., located at the ASR. 

1.2 Scope of Work 

The study entailed hydraulic and sediment transport analysis of the Salt River in the vicinity of 
the Third Runway and Taxiway G project to account for the bank alignment changes associated 
with the additional taxiway. The lo-, 50-, and 100-year ffequency flood events were analyzed 
to identify potential impacts to existing structures and the river system. The study developed 
modifications to proposed bank protection alignments and determined top-of-bank and toedown 
profiles for the proposed bank protection. In addition, hydraulic and scour analyses were 
conducted to develop design parameters for the reconstruction of Grade Control Structure No. 
1, located at the ASR. Analyses for Grade Control Structure No. 1 were conducted for both the 
100-year and Standard Project Flood (SPF) event since the grade control structure was originally 
designed considering both events. 

1.3 Data Base 

The hydrologic, sediment size, and channel geometry data base used for this study are identical 
to those used in SLA's 1994 preliminary design for the Sky Harbor International Airport/Salt 
River Bank Protection Reconstruction Project (Reference 1). Potential with-mining channel 
geometries were developed from information provided in SLA's 1996 summary report for 
Hydraulic and River Stability Impacts Associated with In-Stream Mining of the Salt River Near 
Sky Harbor International Airport (Reference 2). The proposed bank alignments evaluated were 
provided by URS Greiner. 

sla Simons, Li & Associates, Inc. 
Water Resources & C~vil Engineering Consultank & 
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II. HYDRAULIC ANALYSIS 

2.1 Study Reach 

The study reach of the Salt River extends from the drop wall located immediately downstream 
of the 1-10 bridge to the Hohokarn Freeway. The project reach of the Salt River of particular 
concern in this study extends from approximately 2,000 feet downstream of Grade Control 
Structure No. 1 (ASR grade control structure) to approximately 2,000 feet upstream of the grade 
control structure. Figure 1 is the HEC-2 cross section location map for the project reach. 
Appendix A presents the HEC-2 cross section location maps for the study reach. 

2.2 HEC-2 Model 

I A hydraulic model of the Salt River for this study reach was previously prepared for the 
I preliminary design study cited above (Reference 1). The previous analysis used the U.S. Army 

Corps of Engineers' HEC-2 Water Surface Profile Model for calculation of the hydraulic 
characteristics of the local reach under several flood conditions. This previously developed 
model was used as the base model for all analyses conducted in the cunent study. 

The initial cross section for the HEC-2 analysis was cross-section 16.69. Starting water-surface 
elevations were the elevations published in the current flood insurance study (Reference 3), . 

Discharges used for the analysis were 91,700 cfs for the 10-year event, 157,000 cfs for the 50- 
year event, 205,000 cfs for the 100-year event, and 287,720 cfs for the SPF. 

The existing conditions model included channel geometry changes associated with channel 
mining located downstream of the proposed improvements. The analysis included a mined depth 
of 5.7-feet which was maximum depth recommended for the mining sites identified in SLA's 
1996 study (Reference 2). This depth of mining would maximize the amount of material that 
could be extracted at the site and without increasing the toedown depth of the cement-stabilized 
alluvium (CSA) bank constructed previously. The proposed mining was to extend between 
Station 32+00 and Station 46+00 of the north bank CSA, affecting cross-sections 17.28 through 
17.56 of the HEC-2 model. Both with-mining and without-mining conditions were initially 
analyzed to determine the worst case condition. Appendix B contains the HEC-2 water-sufrace 
profile for existing conditions. 

2.3 Analysis Results 

Hydraulic analyses were performed for both the existing conditions and proposed conditions. The 
existing conditions model included the north bank CSA alignment completed in 1995. The 
hydraulic analysis established water-surface profiles for both the existing conditions and proposed 
conditions, and identified the impact to water-surface elevations associated with the proposed 

I sle Sirnow. Li & Associates, Inc. 
Water Resources & Civil Eng~neering Consult;lnts 
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conditions. Proposed conditions evaluated included: 1) a full ERSA bank alignment; and 2) a 
Base Case bank alignment. Various bank side slope conditions were evaluated for each 
alignment. For the proposed conditions, Grade-Control Structure No. 1 was modeled with a 
proposed crest elevation of 1092.0 feet. 

The full ERSA alignment extended from approximately 1,500 feet downstream of Grade-Control 
Structure No. 1 to approximately 1,000 feet upstream of the structure. The Base Case alignment 
extended from approximately 1,500 feet downstream of Grade-Control Structure No. 1 and tied 
into the existing bank at the gradecontrol structure. For each condition, bank slopes varying 
from vertical walls to 2:l side slopes were evaluated. The bank protection for both proposed 
conditions ties into the existing north bank protection upstream and downstream of the grade 
control structure. 

2.3.1 Full ERSA Bank Al iment  

For the full ERSA bank alignment, several proposed CSA bank conditions were evaluated for 
the project reach. These conditions included: 

1, vertical wall; and 
2. 2: 1 side slopes; and 
3. 1/2: 1 side slopes. 

For the full ERSA bank protection with a vertical wall, the 100-year water-surface elevations and 
average velocities are provided in Table 1 for both existing conditions and proposed conditions. 
The difference between the existing and proposed conditions is also provided in Table 1. With 
the vertical wall bank protection, the maximum increase in water-surface elevation is 1.13 feet 
which occurs approximately 900 feet upstream of Grade-Control Structure No. 1. 

Table 2 provides a comparison of existing conditions versus proposed conditions for the full 
ERSA bank protection alignment with 2: 1 side slopes. For this alignment, the maximum increase 
in water-surface elevation is estimated to be 1.62 feet which occurs approximately 1,100 feet 
upstream of Grade-Control Structure No. 1. The water-surface elevation increase is estimated 
to be greater than 1 foot from Section 18.14 to 18.19, and from Section 18.32 to 18.66. 

Table 3 provides a comparison of existing conditions versus proposed conditions for the full 
ERSA bank protection alignment with l/2: 1 side slopes. The maximum increase in water-surface 
elevations for this condition was estimated to be 1.23 feet which occurs approximately 1,100 feet 
upstream of Grade-Control Structure No. 1. 

Design criteria required the proposed bank alignment and configuration to limit the increase in 
water-surface elevation to one (1) foot or less over the existing conditions. For the Full ERSA 
bank alignment, none of the conditions evaluated met this design criteria. 

I Simons, Li & Associates, Inc. I 
Water Resources & Civil Engineering Consultants (I\ 



Page 5 

TABLE 1. Salt River 100-Year Hydraulic Variables 
Existing Conditions versus ERSA Alignment 
with Vertical Wall 

1 Simons. Li & Associates, Inc. I 
Water Resources & Civil Engineering Consulfan!s & 



TABLE 2. Salt River 100-Year Hydraulic Variables 
Existing Conditions versus ERSA Alignment 
with 2:1 Side Slopes 
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2.3.2 Base Case Bank Ali~nrnent 

For the Base Case bank alignment, several proposed CSA bank conditions were evaluated for the 
project reach. These conditions included: 

1. 2: 1 side slopes; 
2. 1: 1 side slopes; 
3. 1/2: 1 side slopes; and 
4. Combination of 1: 1 and 1/2: 1 side slopes. 

For the Base Case bank protection with 2:l side slopes, the hydraulic analysis indicated the 
increase in 100-year water-surface elevation over existing conditions was as much as 1.4 feet. 
A comparison of existing conditions versus proposed conditions for 1: 1 side slopes is provided 
in Table 4. The maximum increase in water-surface elevation for this conditions was 
approximately 1.1 feet. For the case of I/2:l side slopes, the maximum increase in water-surface 
elevation was estimated to be 0.92 feet. Table 5 provides the a comparison of water-surface 
elevations and average velocities of existing conditions versus proposed Base Case bank 
protection alignment with l/2: 1 side slopes. 

By utilizing 1/2: 1 slopes from downstream of cross section 18.05 (see cross-section location map) 
to upstream of cross section 18.09 and 1:1 slopes for the balance of the Base Case alignment, 
the increase in water-surface elevation was also estimated to be less than one foot. Table 6 
provides estimated water-surface elevations and average velocities for the proposed Base Case 
condition with a combination of 1/2: 1 and 1: 1 side slopes. 

2.3.3 Recommended Bank Confinnation 

Based on the results of the hydraulic analyses presented in the previous sections of this report, 
the recommended bank alignment and side slope condition is the Base Case bank alignment with 
a combination of 1/2: 1 and 1:l side slopes. This bank ~ o ~ g u r a t i o n  resulted in a water-surface 
elevation increase of less than one foot above the water-surface elevation for existing conditions. 
Figure 2 is a plot of the water-surface profile for the study reach. Table 6 provides water- 
surface elevations an8 velocities, and Appendix C contains the HEC-2 water-surface profiles for 
this recommended Base Case condition. 

sla Simons. Li & Associates. hc. 
Water Resources Rc Civil Engineering Consultants - 
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TABLE 4. Salt River 100-Year Hydraulic Variables 
Existing Conditions versus Base Case Alignment 
with 1 :1 Side Slopes 

Water-Surface Elevation 

1 7.83 1 1 10.73 0.00 1 0.87 10.87 0.00 

17.86 1111.01 0.00 10.90 1 0.90 0.00 

Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants ! 
I 
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TABLE 6. Salt River 100-Year Hydraulic Variables 
Existing Conditions versus Base Case Alignment 
with Side Slopes Varying from 1 /2:1 to 1 :1 

I Simons, Li & Associates. Inc. I 
Water Resources & Civil Engineering Consultants 
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3.1 Plan and Profile 

This section provides the design criteria for the Salt River bank protection to be constructed in 
conjunction with the 3rd runway at Sky Harbor International Airport. The proposed bank 
alignment is the Base Case alignment with side slopes which vary from 2: 1, where the project 
ties into the existing 2: 1 CSA bank, to a side slope as steep as l/2: 1. The key criteria used to 
develop the bank protection design parameters is summarized as follows: 

Design Hydrology: Peak Discharge = 205,000 cfs (current 100-year flood). 

Channel Roughness: Manning's "n" = 0.035 for the channel; 0.040 for the overbanks 

Toe-Down Depth: Based on preliminary estimates of the sum of long-term 
degradation, general scour, low-flow incisement, bend scour, local 
scour, and bed form scour. A factor of safety of 1.3 is ap lied to 
the ' ~ ~ - p $ ~ e ~ s ~ ~ ~  n ~1 e$ *t 3 ' ~  '-' 

.he+,? $-9 ~2-4 
_--/ ------- 

,+f- S T ~ % "  

Protection Height: Freeboard allowance of 3 feet over the 100-year water-surface 
elevation. 

S 

3.2 Recommended Toe-Down 
;ir 

Ihe  recommended toedown depths ard-arized in Table 7. The recommended toedown 
depth is computed as the sum of sevenhotential channel adjustment components: (1) long-term 

/-------- -- -- 
7 degradation; ( 2 ) I m l S c o u r ;  (3) bed-form scour; (4) bend scour, (5) low-flow incisement; (6) 

local scour; and, (7) factor of safety. These components were computed for the recommended 
Base Case bank alignment. These components were added together to obtain the total scour 
depth. This scour depth was subtracted from the minimum invert elevations to determine the 
recommended toedown profiles. Scour calculations are included in Appendix D. 

3.2.1 Long-Term Demadation 

Long-term stable channel profiles for the channel reach were previously computed in the 
preliminary design study for the north bank CSA (Reference 1). Within the lower portion of the 
study reach, the equilibrium slope for the Salt River was computed to be 0.0020 ft/ft, with the 
downstream pivot point at the 1-10 drop wall. 

- Simons, Li & Associates, Inc. 
I Water Resources & Civil Eng~neering Consultants 1- 
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HEC-2 

X-SEC 

NUMBER 

17.79 
17.83 
17.86 
17.90 
17.94 
17.98 
18.02 
18.05 
18.09 
18.12 
18.14 
18.18 

P18.19 
18.21 
18.24 
18.28 
18.32 
18.36 
18.40 
18.43 
18.47 
18.51 
18.55 
18.58 

TABLE 7. RECOMMENDED BANK PROTECTION TOE-DOWN 
BASE CASE ALIGNMENT WITH SIDE SLOPES 
VARYING FROM 2:1 TO 1/2:1 

i 
GENERAL 

SCOUR 

(rr) 

1.1 
1.1 
1.1 
1.1 
1 .1 
1 .I 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
1.4 
1.4 
1.4 
1.4 

CHANNEL LONG- + INCISE. Zl 3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

1086.1 
1086.2 
1088.0 
1088.0 
1089.4 
1089.2 
1087.7 
1087.7 
1087.5 
1087.4 
1087.8 
1087.8 
1092.0 
1092.1 
1092.5 
1093.0 
1093.5 
1093.5 
1094.5 

SCOUR 

0.0 15.5 
0.0 15.5 
0.0 15.5 
0.0 15.5 
0.0 15.5 
0.0 15.5 
0.0 17.3 
0.0 17.3 
0.0 17.3 
0.0 17.3 
26.1 26.1 
26.1 26.1 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

0.0 
0.0 
0.0 
3.0 
0.0 

TOE-DOWP 

ELEV. 

1094.9 
1 095.3 
1095.6 
1 095.7 
1 096.7 

3-2.2 General Scour 

General scour refers to the vertical lowering of the channel bed over relatively short time periods, 
for example, the general scour in a given reach after passage of a single flood event. A quasi- 
dynamic sediment routing model (QUASED) was used to quantify the channel adjustment 
expected throughout passage of the 100-,year flood event through the study reach for the 
recommended Base Case condition. The scour depth computed for general scour within the 
project area varied along the channel reach. 

I sla Simons, Li & Associates. Inc. I 
Water Resources & C~vil Engineering Consultants 
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3.2.3 Bedform Scour 

The bed-form scour component was estimated by calculating the dune height using a relationship 
developed by Allen (Reference 5). The maximum scour depth calculated with the above 
relationship, for the 100-year design hydraulic conditions, was 1.7 feet. This has been used as 
the bedform scour depth for the design reach. 

3.2.4 Bend Scour 

The bend scour component of the total scour depth was estimated to be 3.7 feet. This estimate 
was based on the hydraulic variables upstream of the bend for the 100-year flow event. 

3.2.5 Low-flow Incisement 

The large widthdepth ratios for the design reach of the Salt River require consideration of the 
development of low-flow channels. There are no rigorous methodologies for the prediction of 
low-flow channel incisement. A review of existing field conditions and experience from previous 
projects along the Salt River indicate a low-flow incisement depth of 3-feet is reasonable for the 
design reach. 

3.2.6 Local Scour 

Scour below grade-control structures is a special case of local scour. The depth of scour below 
Grade Control Structure No. 1 was estimated from a relationship developed in a study conducted 
for the Pima County Department of Transportation (Reference 6). The estimated depth of local 
scour due to the submerged grade-control structure was estimated to be 26.1 feet for the SPF 
event (287,720 cfs). The longitudinal extent of this scour hole downstream of the grade control 
structure was estimated to be 312 feet. The maximum depth of local scour is estimated to occur 
approximately 125 feet downstream of the grade-control structure. 

In the absence of bridge piers and/or abutments, the depth of scour below grade-control structures 
is not added to the other scour components. Rather, the depth of scour caused by the grade- 
control structure is compared to thp, design depth of scour which incorporates general scour, 
bedform scour, bend scour, low-flow incisement, and a1 scour components. The larger 
of the two values is then used for toedowh design. 

3.2.7 Factor of Safety 

A factor of safety was included in the total scour depth to account for non-uniform flow 
distributions typical of alluvial channels. This factor of safety is calculated as 30 percent of the 
sum of the general scour, bedform scour, bend scour, an-%* 

sla Simons, Li & Associates. Inc. 
Water Resources & Civil Engineering Consultants 



TABLE 8. RECOMMENDED BANK PROTECTION HEIGHT 
BASE CASE ALIGNMENT WITH SIDE 
SLOPES VARYING FROM 2:1 TO 1/2:1 

HEC-2 CHANNEL 100-YEAR REQUIRED 
X-SEC INVERT WATER FREEBOARD TOP OF 

NUMBER ELEV. SURFACE BANK 
(F-0 (FT) (FT) (FT) 

17.79 1086.1 1110.5 3.0 1113.5 
17.83 1086.2 1110.7 3.0 1 11 3.7 
17.86 1088.0 1111.0 3.0 11 14.0 
17.90 1088.0 1111.3 3.0 11 14.3 
17.94 1089.4 11 11.5 3.0 1114.5 
17.98 1089.2 1111.6 3.0 11 14.6 
18.02 1087.7 1111.6 3.0 11 14.6 
18.05 1087.7 1111.9 3.0 11 14.9 
18.09 1087.5 1112.3 3.0 1 11 5.3 
18.1 2 1087.4 11 12.9 3.0 1115.9 
18.14 1087.8 1113.6 3.0 1116.6 1 
18.1 8 1087.8 11 14.0 3.0 1 1 17.0 
18.1 9 1092.0 1114.1 3.0 1 1 17.1 
18.21 1092.1 1114.4 3.0 1117.4 
18.24 1092.5 1115.6 3.0 1118.6 
18.28 1 093.0 1116.4 3.0 1119.4 
18.32 1 093.5 1116.8 3.0 1119.8 
18.36 1093.5 11 17.2 3.0 1 120.2 
18.40 1094.5 1117.4 3.0 1 120.4 
1 8.43 1094.9 11 17.8 3.0 1 120.8 
1 8.47 1095.3 11 18.1 3.0 1121.1 
18.51 1095.6 1118.4 3.0 1121.4 
18.55 1095.7 1118.7 3.0 1121.7 
18.58 1096.7 1119.0 3.0 11 22.0 

Simons, Li & Associates, Inc. 
Water Resources & Civil Engineering Consultants 
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V. GRADE-CONTROL STRUCTURE RECONSTRUCTION 

4.1 Grade Control Analysis 

Grade Control Structure No. 1, located at the ASR, was constructed by the Arizona Department 
of Transportation as part of the East Papago FreewayISalt River Channelization project. The 
grade-control structure was originally analyzed for both the 100-year event and the SPF event. 
The "as-built" plans for Grade-Control Structure No. 1 indicate the design crest elevation for this 
structure was 1094.6 feet. During 1993, this structure was damaged during high flows within the 
Salt River. 

The Salt River channel invert profile of the study reach is shown in Figure 3. The profile was 
plotted using the design crest elevation (1094.6 feet) at the grade-control structure. Degradation 
(local scour) of the channel invert is indictated both upstream and downstream of the structure. 
Based on this information, a crest elevation of 1092.0 feet was established for the analyses 
conducted for reconstruction of the structure. 

Hydraulic and scour analyses were performed for the north bank protection alignment 
recommended to accommodate the extended runway safety area. The hydraulic analysis 
developed water-surface profiles for both the 100-year and SPF events, and established the 
hydraulic parameters (flow depth, velocity, unit discharge, etc.) for the design of the grade- 
control structure. The SPF analysis was based on a discharge of 287,720 cfs. This is the SPF 
flow rate originally used for the design of Grade-Control Structure No. 1. A crest elevation of 
1092.0 was used in the analyses. 

Scour analyses were conducted to establish toedown depths to protect against local scour 
immediately downstream of the grade-control structure as well as ensure adequate toedowns for 
the bank protection in the vicinity of the grade-control structure. The results of the scour analysis 
at Grade Control Structure No. 1 is as follows: 

a. For the 100-year event, local scour'immediately downstream of the structure is estimated 
to be 22.1 feet. This requires a toedown elevation of 1066.1 feet. This protection would 
extend for a minimum distance of 133 feet and then taper on a 6 horizontal to 1 vertical 
until the standard bank protection toe-down elevation is intersected. 

b. For the SPF event, local scour immediately downstream of the structure is estimated to 
be 26.1 feet. This reqxires a toe-down elevation of 1062.1 feet at the base of the grade- 
control structure. This protection would extend for a minimum distance of 157 feet and 
then taper on a 6: 1 until the standard bank protection toedown elevation is intersected. 

Simons, Li & Associates, Inc. I 
Water Resources & Civil Engineering Consulunts 
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4.2 Recommendat ions for Reconstruction 

The reommended crest elevation for the reconstruction of Grade Control Structure No. 1 is 
1092.0 feet. 

Toe-down requirements should be based on the SPF event which would require a toedown 
elevation of 1062.1 on the downstream side of Grade Control Structure No. 1. The "as-built" 
plans for the structure shows the constructed toedown elevation on the downstream side to be 
1057.2 feet. This protection extends for a distance of 193 feet and then tapers on a 6:l until 
intersecting the standard bank protection toe-down. Therefore, the toe-down elevation, as 
constructed by ADOT, immediately downstream of the grade-control structure is adequate. 

The "as-built" plans for Grade Control Structure No. 1 show the upstream toe of the structure to 
be at elevation of 1090 feet. It is recommended the gradecontrol structure toe extend to an 
elevation of 1083.5 feet on the upstream side of the structure. In addition, bank protection toe- 
down elevations upstream of the gradecontrol structure should be constructed to a minimum 
elevation of 1083.5 feet for approximately 1000 feet upstream of the grade-control structure. 

Simons, Li & Associates, Inc. I 
Water Resources & Civil Engineering Consultants h sla- 
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HEC-2 Cross Section Location Maps 



INDEX MAP 

LEGEND 

HYDRAUUC 
BASEUNE 

100' 0 100' 200Q 
I 

SCALE1 1' - 100' 
CONTOUR INTERVAL - 1 FY 

AVIATION DEPARTMENT 
ENGINEERING SECTION 

HEC-2 CROSS SECTION LOCATION MA? 





DR. UIC 1 DES JRU I CK JRY SHEET 
MTE O3/941 MTE O3/Oq ME 03/94 NO 





APPENDIX B 

HEC-2 Water Surface Profiles 
Existing Conditions 



* HEC-2 WATER SURFACE PROFILES * 
* * 
* V e r s i o n  4.6.2; M a y  '1991 * 
* * 
* RUN DATE 02APR97 TIME 10:16:38 * 
.......................................... 

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 

X X X  X X 

XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

**********************************a 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; M a y  4991 
..................................... 

THIS I S  AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96 

EXIST-DAT D o w n s t r e a m  I n e f f e c t i v e  F l o w  

GR a t  G r a d e  C o n t r o l  M o d i f i e d  

MODIFIED FROM MIN IN ING STUDY, JUST START FROM UPSTREAM 1 - 1 0  

STRATING UATER SURFACE FROH FEMA MAP 

CHANGING INVERT ELEVATION FROM SECTION 18.02-18.4 

Changed the g r a d e  control e l e v a t i o n  f r o m  1094.6 t o  1092.0 

,ENCROACHMENT AT SECTION 18.14, 18.12 AND 18.09 

WITH MINING RUN (5.7' DEEP PLAN, CALMAT PARCEL, SECTIONS 17.28 - 97.56) 

INEFFECTIVE FLOW AREAS WITHIN A CROSS-SECTION WERE REMOVED TO FACILITATE 

THE QUASED CALCULATIONS AND L I M I T  THE HYDRAULIC CALCULATIONS TO THE 

EFFECTIVE AREAS OF THE CHANNEL. 

SIMONS, L I  & ASSOCIATES, INC. 

SALT RIVER - 24TH STR. TO PRIEST DRIVE 

100-YEAR FLOW 

* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 95616 -4687  
* (916) 756 -1104  

.................................... 
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9539.5 
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9833.9 
9923.3 

10000.0 
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10233.0 
10330.8 
10419.3 
10543.1 
10612.2 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

CCHV= . I 0 0  CEHV= .300 
*SECNO 16.690 
3 2 8 0  CROSS SECTION 16.69 EXTENDED 3.30 FEET 

*SECNO 16.770 
3 2 8 0  CROSS SECTION 16.77 EXTENDED 6.19 FEET 

3301  HV CHANGED MORE THAN HVINS 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 98.90 ELREA= 108.00 

*SECNO 16.800 
3 2 8 0  CROSS SECTION 16.80 EXTENDED 6.47 FEET 
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I SECNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK €LEV 

I 
TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 

1 SPECIAL BRIDGE 

I 
SB XK XKOR CO FQ RDLEN BUC BUP BAREA SS ELCHU ELCHD 

1.05 1 .OO 2.60 -00 713.50 70.00 28037.70 3.00 79.00 78.30 

*SECNO 16.880 

I CLASS A LOW FLOW 

3420 BRIDGE W.S.= 105.53 BRIDGE VELOCITY= 10.53 CALCULATED CHANNEL AREA= 19185. 

EGPRS EGLWC H3 QUE I R PLOW BAREA TRAPEZOID ELLC ELTRD UEIRLN 

AREA 

3280 CROSS SECTION 16.92 EXTENDED 23.39 FEET 

I 16.920 26.59 105.89 .OO -00 107.28 1.39 .15 .OO 84.00 
205000.0 28610.9 176389.2 .O 3798.7 18126.4 -0 665.5 41.1 98.60 

-04 7.53 9.73 .OO .040 -033 .OOO .OOO 79.30 9390.00 1 .OOO, 207. 207. 207. 0 0 0 .OO 925.70 10315.70 

I 3280 CROSS SECTION 16.96 EXTENDED 6.59 FEET 

PAGE 25 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 110.00 ELREA= 99.40 



I 
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

I 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

3280 CROSS SECTION 16.99 EXTENDED 5.63 FEET 

: 3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 109.90 ELREA= 100.70 

I 
*SECNO 17.030 
3280 CROSS SECTION 17.03 EXTENDED 8.34 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 110.70 ELREA= 97.90 

17.030 30.54 106.24 -00 .OO 107.76 1.53 .15 .02 110.70 

205000.0 -0 205000.0 .O -0 20665.7 .O 956.4 53.7 97.90 

.05 .OO 9.92 .OO .OOO .035 .OOO .OOO 75.70 9622.79 I -000844 194. 194. 194. 2 0 0 -00 888.81 10511.60 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 111.20 ELREA= 111.56 

17.070 29.83 106.43 .OO -00 107.94 1.51 .17 .OO 111.20 

205000.0 .O 205000.0 .O .O 20797.4 .O 1052.8 57.9 111.56 

.06 .OO 9.86 .OO .OOO .035 .OOO .OOO 76.60 9675.51 

-000848 203. 203. 203. 2 0 0 .OO 912.23 10587.74 
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I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 111.30 ELREA= 112.91 

17.110 28.03 106.53 -00 -00 108.14 1.61 -18 .03 111.30 

205000.0 .O 205000.0 .O -0 20151.3 .O 1145.0 62.0 112.91 

.06 .OO 10.17 .OO .OOO .035 .OOO .OOO 78.50 9716.87 

.00094 1 196. 196. 196. 2 0 0 -00 912.28 10629.15 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

I Q PLOB QCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3 2 8 0  CROSS SECTION 17.14 EXTENDED 9.29 FEET 

I 
3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 112.20 ELREA= 112.60 

*SECNO 17.180 
3 2 8 0  CROSS SECTION 17.18 EXTENDED 42.06 FEET 

I 3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 113.00 ELREA= 112.50 

I 
3 2 8 0  CROSS SECTION 17.22 EXTENDED 42.24 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 113.80 ELREA= 113.10 

I *SECNO 17.260 
3 2 8 0  CROSS SECTION 17.26 EXTENDED 42.48 FEET 

I 3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.20 ELREA= 113.30 
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SECNO DEPTH CUSEL CRIUS USELK EG I Q 

HV HL OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

I 
*SECNO 17.280 
3280 CROSS SECTION 17.28 EXTENDED 43.10 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.70 ELREA= 114.70 

3280 CROSS SECTION 17.30 EXTENDED 43.19 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.60 ELREA= 114.40 

*SECNO 17.320 
3280 CROSS SECTION 17.32 EXTENDED 43.28 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.70 ELREA= 114.20 

I *SECNO 17.330 
3280 CROSS SECTION 17.33 EXTENDED 43.43 FEET 

I 
I 3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 114.80 ELREA= 116.73 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VC H VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUlD ENDST 

*SECNO 17.370 
3 2 8 0  CROSS SECTION 17.37 EXTENOED 43.56 FEET 

3 4 9 5  OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 115.20 ELREA= 116.59 

*SECNO 17.410 
3 2 8 0  CROSS SECTION 17.41 EXTENOED 43.70 FEET 

3495  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.20 ELREA= 116.65 

*SECNO 17.450 
3 2 8 0  CROSS SECTION 17.45 EXTENDED 43.81 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.40 ELREA= 118.40 

*SECNO 17.490 

3 2 8 0  CROSS SECTION 17.49 EXTENDED 43.84 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.90 ELREA= 119.30 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
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I QLOB 
QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

I 
*SECNO 17.520 

I 3280 CROSS SECTION 17.52 EXTENDED 43.85 FEET 

I 
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.70 ELREA= 118.40 

17.520 26.25 108.65 . 00 .OO 110.11 1.46 .15 -06 115.70 

205000.0 .O 205000.0 .O -0 21122.0 .O 2243.7 108.7 118.40 

-13 .OO 9.71 .OO .OOO .035 -000 .OOO 82.40 9225.10 1 .000840 201. 201. 201. 2 0 0 .OO 939.24 10164.34 

*SECNO 17.560 
3280 CROSS SECTION 17.56 EXTENDED 43.75 FEET 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 115.90 ELREA= 116.80 

*SECNO 17.600 
3280 CROSS SECTION 17.60 EXTENDED 43.97 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.10 ELREA= 116.35 

*SECNO 17.640 

3280 CROSS SECTION 17.64 EXTENDED 44.25 FEET 

3495 OMRBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 116.00 ELREA= 115.78 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

PAGE 31 



I SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

I *SECNO 17.680 
3280 CROSS SECTION 17.68 EXTENDED 29.05 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.60 ELREA= 116.33 

*SECNO 17.710 

I 3280 CROSS SECTION 17.71 EXTENDED 5.38 FEET 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 116.70 ELREA= 117.05 

17.710 24.28 109.68 .OO .OO 111.68 2.00 -31 .OO 116.70 

205000.0 -0 205000.0 .O .O 18083.7 .O 2668.0 131.2 117.05 

.15 -00 11.34 -00 -000 -035 .OOO .OOO 85.40 9058.32 1 .001568 199. 199. 199. 2 0 0 .OO 1022.77 10081.09 

( 'SECNO 17.750 
3280 CROSS SECTION 17.75 EXTENDED . lo  FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.70 ELREA= 115.22 

I 3495 OMRBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.40 ELREA= 121.25 

SECNO DEPTH CUSEL 

Q I TIME 

QLOB QCH 

VLOB VCH 

SLOPE XLOBL XLCH 

CRIUS 

QROB 

VROB 

XLOBR 

USELK EG HV HL 

ALOB ACH AROB VOL 

XNL XNCH XNR UT N 

I T R I A L  IDC ICONT CORAR 
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OLOSS L-BANK ELEV 

TUA R-BANK ELEV 

ELMIN SSTA 

TOPUID ENDST 



I 
3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.10 ELREA= 127.10 

I *SECNO 17.860 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.50 ELREA= 127.65 

I 
*SECNO 17.900 

, 3 4 9 5  OVERBANK AREA ASSUMED YON-EFFECTIVE, ELLEA= 118.00  ELREA= 128.12 

, *SECNO 17.940 

I 3 4 9 5  OMRBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.10 ELREA= 128.60 

SECNO DEPTH CUSEL CRIUS WSELK EG I Q 

HV HL OLOSS L-BANK ELEV 

QLOB PCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

I '  3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.60 ELREA= 129.09 

PAGE 33 



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 118.40 ELREA= 129.59 

I *SECNO 18.050 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 119.20 ELREA= 130.00 

*SECNO 18.090 

3470 ENCROACHMENT STATIONS= .O 10341.0 TYPE= 1 TARGET= 10341.000 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.00 ELREA= 100000.00 

18.090 22.06 112.66 .OO -00 115.03 2.36 -41 .05 121.00 

I 
205000.0 .O 205000.0 .O .O 16617.6 .O 3509.0 179.5 100000.00 

.20 .OO t2.34 .OO -000 .035 .OOO -000 90.60 9329.22 
-002066 207. 207. 207. 2 0 0 .OO 1011.78 10341.00 

SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P I TIME 

PLOB QCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

VLOB VCH VROB XNL XNCH XNR UTN ELHlN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

I 
3470 ENCROACHMENT STATIONS= .O 10325.9 TYPE= 1 TARGET= 10325.900 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.40 ELREA= 100000.00 

I 
*SECNO 18.140 

3470 ENCROACHMENT STATIONS= .O 10296.3 TYPE= 1 TARGET= 10296.300 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.70 ELREA= 100000.00 
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I 3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.70 ELREA= 131.65 

I 3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.90 ELREA= 131.81 

SECNO DEPTH W S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

I Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3 2 8 0  CROSS SECTION 18.21 EXTENDED 2.88 FEET 

I 
3 4 9 5  OVERBANK AREA ASSWED NON-EFFECTIVE, ELLEA= 120.90 ELREA= 124.40 

3 3 0 1  HV CHANGED MORE THAN HVINS 

I 3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.80 ELREA= 132.30 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.20 ELREA= 133.00 

I 18.280 22.81 115.81 .OO .OO 117.99 2.19 .35 .04 122.20 

205000.0 .O 205000.0 -0 -0 17270.7 -0 3842.0 199.8 133.00 

I .22 .OO 11.87 .OO .OOO .035 .OOO .OOO 93.00 9604.71 

.001886 170. 170. 170. 2 0 0 .OO 1048.91 10653.62 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.30 ELREA= 133.60 

I 18.320 22.85 116.35 .OO .OO 118.42 2.07 -41 .01 121.30 

205000.0 -0 205000.0 .O -0 17765.7 .O 3933.7 205.3 133.60 

I .23 .OO 11.54 -00 .OOO .035 .OOO .OOO 93.50 9617.84 

.001722 228. 228. 228. 2 0 0 .OO 1050.65 10668.50 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q PLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

I 
TIME VLOB VCH VROB XNL XNCH XNR W N  E L H I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.00 ELREA= 134.12 

I *SECNO 18.400 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 122.60 ELREA= 133.00 

*SECNO 18.430 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.50 ELREA= 135.14 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.90 ELREA= 135.60 

I 18.470 22.43 117.73 .OO .OO 119.84 2.10 -36 .OO 121.90 

205000.0 .O 205000.0 .O .O 17607.8 -0 4261.6 224.7 135.60 

.25 -00 11-64 . 00 .OOO .035 .OOO .OOO 95.30 9536.68 I .001762 204. 204. 204. 0 0 0 -00 1048.52 10585.20 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

I Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.80 ELREA= 136.15 

3495 OVERBANK AREA ASSUHED NOR-EFFECTIVE, ELLEA= 123.00 ELREA= 136.60 

I *SECNO 18.580 
3280 CROSS SECTION 18.58 EXTENDED 1.56 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.30 ELREA= 137.15 
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SECNO DEPTH CUSEL CRIUS USELK EG I Q 

HV H L OLOSS L-BANK ELEV 

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

T IME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

PAGE 38 
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SECNO DEPTH CUSEL 

a I TIME 

QLOB QCH 

VLOB VCH 

SLOPE XLOBL XLCH 

CRlUS 

QROB 

VROB 

XLOBR 

USELK EG 

ALOE ACH 

XNL XNCH 

I T R I A L  IDC 

HV 

AROB 

XNR 

1 CONT 

HL 

VOL 

WTN 

CORAR 

OLOSS L-BANK ELEV 

TUA R-BANK ELEV 

ELHIN SSTA 

TOPUID ENDST 

PAGE 40 

I SECNO DEPTH CUSEL CRlUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 



SECNO DEPTH CUSEL 

I P PLOB PCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

.oo 
.o 

.oo 
200. 

-00 
.o 

.oo 
200. 

-00 
.o 

.oo 
200. 

-00 
.o 

.oo 
200. 

.oo 
.o 

.oo 
265. 

-00 
-0  

.oo 
120. 

CRIUS 

PROB 

VROB 

XLOBR 

.oo 
.o 

-00 

215. 

.oo 
.o 

-000 
2 

.oo 
.o 

.ooo 
2 

.oo 
.o 

.ooo 
2 

.oo 
.O 

.ooo 
2 

.oo 
-0 

.ooo 
2 

-00 
-0 

.ooo 
2 

USELK 

ALOB 

XNL 

I T R I A L  

.oo 
.O 

.ooo 
2 

127.11 
16272.3 

.035 
0 

127.55 
16546.9 

.035 

0 

127.97 
16738.8 

.035 
0 

128.40 
16585.6 

.035 
0 

128.98 
16356.4 

.035 
0 

129.28 
16384.0 

.035 
0 

EG 

ACH 

XNCH 

IDC 

129.78 
16405.2 

.035 
0 

2.46 
.o 

.ooo 
0 

2.38 
.o 

-000 
0 

2.33 
.O 

.ooo 
0 

2.37 
-0 

-000 
0 

2.44 
-0 

.ooo 
0 

2.55 
.o 

.ooo 
0 

HV 

AROB 

XNR 

I CONT 

2.54 
-0 

.ooo 
0 

-44 
5578.8 

.ooo 
.oo 

-43 
5654.1 

.ooo 
-00 

.42 
5730.6 

.ooo 
-00 

-42 
5807.1 

.ooo 
-00 

.56 
5907.3 

.ooo 
.oo 

-27 
5952.4 

.ooo 
.oo 

HL 

VOL 

WTN 

CORAR 

-49 
6033.3 

-000 
.oo 
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OLOSS L-BANK ELEV 

TWA R-BANK ELEV 

ELMIN SSTA 

TOPUID ENOST 



SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 875.00 73.50 30974.00 2.00 109.70 109.40 

I *SECNO 19.400 
CLASS A LOW FLOW 

I 3420 BRIDGE W.S.= 127.25 BRIDGE VELOCITY= 14.17 CALCULATED CHANNEL AREA= 14684. 

EGPRS EGLUC H3 QUEIR PLOW BAREA TRAPEZOID ELLC ELTRD UEIRLN 

I 
AREA 

.OO 130.96 .77 0. 210000. 30974. 30974. 145.20 152.20 0.  

I SECNO DEPTH CVSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMlN SSTA 

I 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

~ 
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I 
SPECIAL BRIDGE 

I SB XK XKOR COFQ RDLEN BWC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 -00 875.00 80.00 26567.00 2.00 110.70 110.30 

I *SECNO 19.480 
CLASS A LOU FLOW 

3420 BRIDGE U.S.= 128.65 BRIDGE VELOCITY= 13.92 CALCULATED CHANNEL AREA= 14918. 

I EGPRS EGLUC H3 QWElR QLOU BAREA TRAPEZOID ELLC ELTRD UEIRLN 

AREA 

i .OO 132.22 -75 0. 210000. 26567. 26567. 141.70 148.70 0. 

SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VC H VROB XNL XNCH XNR UT N ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 
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I SECNO DEPTH W S E L  

P PLOB PCH 

TIME VLOB VCH 

CRIWS 

PROB 

VROB 

XLOBR 

WSELK EG HV 

ALOB ACH AROB 

XNL XNCH XNR 

I T R I A L  I D C  I CONT 

HL OLOSS L-BANK ELEV 

VOL TWA R-BANK ELEV 

UTN ELMIN SSTA 

CORAR TOPUID ENDST SLOPE XLOBL XLCH 

I 



02APR97 10:16:38 PAGE 45 I 
I 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICON1 CORAR TOPWID ENDST 



SECNO DEPTH CUSEL CRIUS USELK EG I Q 

HV HL OLOSS L-BANK ELEV 

QLOB QCH PRO0 ALOE ACH AROB VOL TUA R-BANK ELEV 

T IME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 
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SECNO DEPTH CUSEL 

QLOB QCH 
VLOB VCH 

SLOPE XLOBL XLCH 

CRIUS 
QROB 
VROB 

XLOBR 

.oo 
.o 

- 0 0  
182.  

USELK 
ALOB 

XN L 

I T R I A L  

.oo 
.O 

- 0 0 0  
2 

EG 

ACH 
XNCH 

IDC 

144.08 
15036.1 

.035 
0 

HV 
AROB 

XNR 
ICONT 

3.03 

- 0  

.ooo 
0 

HL 
VOL 
UTN 

CORAR 

.49 
8208.2  

.ooo 
.oo 

OLOSS L-BANK ELEV 

TWA R-BANK ELEV 

ELMIN SSTA 
TOPWID ENDST 

PAGE 4 8  

T H I S  RUN EXECUTED 02APR97 10:16:46 
..................................... 

( HEC-2 UATER SURFACE PROFILES 

I 
V e r s i o n  4.6.2; M a y  1 9 9 1  

..................................... 

I NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

100-YEAR FLOW 

SUMMARY PRINTOUT TABLE 1 5 0  

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIUS EG 10*KS VCH AREA .01K 



16.880 

16.920 

16.960 

16.990 

17.030 

17.070 

17.110 

17.140 

17.180 

17.220 

17.260 

17.280 

17.300 

OZAPR97 

SECNO 

17.320 

17.330 

17.370 

17.410 

17.450 

17.490 

17.520 

17.560 

17.600 

17.640 

17.680 

17.710 

17.750 

17.790 

XLCH ELTRD 

77.10 .OO 

101.20 -00 

194.50 -00 

199.50 -00 

201 -60 .OO 

203.30 -00 

200.80 -00 

199.00 .OO 

200.60 -00 

200.40 -00 

201.80 . 00 

198.90 .OO 

198.90 -00 

201.80 -00 

116.14 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

-00 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

-00 

.oo 

.oo 

ELMIN P 

80.30 205000.00 

80.30 205000.00 

80.30 205000.00 

80.30 205000.00 

80.30 205000.00 

82.10 205000.00 

82.40 205000.00 

83.10 205000.00 

83.50 205000.00 

84.10 205000.00 

84.30 205000.00 

85.40 205000.00 

85.22 205000.00 

86.10 205000.00 

105.74 

105.89 

105.99 

106.12 

106.24 

106.43 

106.53 

106.69 

106.86 

107.04 

107.27 

107.90 

108.00 

CUSEL 

108.08 

108.23 

108.37 

108.50 

108.62 

108.64 

108.65 

108.55 

108.77 

109.04 

109.35 

109.68 

110.10 

110.46 

.oo 

.oo 

-00 

.oo 

.oo 

-00 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

-00 

CRIUS 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

-00 

.oo 

-00 

-00 

.oo 

.oo 

9.47 

9.73 

9.68 

9.74 

9.92 

9.86 

10.17 

10.36 

10.52 

10.67 

10.80 

9.23 

9.11 

VCH 

9.02 

8.71 

8.63 

8.53 

8.52 

9.01 

9.71 

11.05 

11.27 

11.38 

11.38 

11 -34 

11.03 

10.84 

PAGE 49 

AREA .01K 

22739.04 81321.28 

23530.00 84816.17 

23765 -58 86473.82 

24022.92 88077.92 

24063.77 88504.91 

22764.48 80524.63 

21121.98 70741.52 

18549.27 56510.72 

18195.15 54078.41 

18007.26 52477.40 

18008.59 51909.01 

18083.74 51771.64 

18592.35 53625.25 

18907.45 54842.45 



XLCH ELTRD 

96.20 -00 

198.80 . 00 
169.50 -00 

228.00 .OO 

201 -70 .OO 

198.80 -00 

199.20 -00 

204.10 .OO 

198.60 .OO 

199.20 -00 

197.70 .OO 

198.60 -00 

196.80 -00 

198.90 .OO 

238.10 .OO 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

-00 

-00 

.oo 

ELHIN Q 

92.10 205000.00 

92.50 205000.00 

93.00 205000.00 

93.50 205000.00 

93.50 205000.00 

94.50 205000.00 

94.90 205000.00 

95.30 205000.00 

95.60 205000.00 

95.70 205000.00 

96.70 205000.00 

98.00 205000.00 

97.00 205000.00 

99.00 205000.00 

101.40 205000.00 

CUSEL CRIUS 

113.48 .OO 

114.99 -00 

115.81 -00 

116.35 .OO 

116.77 -00 

117.03 .OO 

117.38 .OO 

117.73 .OO 

118.08 .OO 

118.41 .OO 

118.75 .OO 

119.13 -00 

119.44 .OO 

119.79 .OO 

120.33 -00 

VCH 

15.04 

12.96 

11.87 

11.54 

11.32 

11.60 

11.63 

11.64 

11.66 
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AREA .01K 

13631.64 36851.23 

15815.60 43197.31 

17270.67 47206.50 

17765 -70 49407.45 

18103.09 50938.07 

17671.78 49014.86 

17627.33 48889.91 

17607.84 48831.38 

17584.35 48687.42 



SECNO 

19.150 

19.190 

19.230 

19.280 

19.300 

19.340 

19.380 

19.384 

19.400 

19.430 

19.460 

19.480 

19.490 

19.530 

19.570 

19.610 

XLCH 

200.00 

200.00 

200.00 

265.00 

120.00 

215.00 

200.00 

17.00 

109.00 

141 .OO 

141 .OO 

122.00 

70.00 

200.00 

200.00 

200.00 

ELTRD 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

-00 

.oo 

152.20 

.oo 

-00 

148.70 

-00 

.oo 

-00 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

145.20 

.oo 

.oo 

141.70 

.oo 

.oo 

.oo 

.oo 

ELMIN Q 

106.50 205000.00 

107.00 205000.00 

107.50 205000.00 

108.20 205000.00 

108.40 210000.00 

108.90 210000.00 

109.40 210000.00 

109.40 210000.00 

109.70 210000.00 

110.00 210000.00 

110.30 210000.00 

110.70 210000.00 

110.80 210000.00 

111.30 210000.00 

111.70 210000.00 

112.20 210000.00 

120.84 

121 -01 

121 -24 

121.58 

122.12 

122.53 

122.96 

123.36 

123.80 

124.18 

124.64 

CWSEL 

125.16 

125.64 

126.02 

126.54 

126.73 

127.23 

127.69 

127.81 

128.57 

128.86 

129.19 

129.93 

130.08 

130.46 

130.90 

131.24 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

CRIWS 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

-00 

-00 

-00 

.oo 

.oo 

-00 

.oo 

-00 

.oo 

.oo 
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VCH AREA I 



19.650 

19.680 

19.720 

19.760 

19.800 

19.830 

19.870 

19.910 

19.950 

19.990 

O2APR97 

SECNO 

20.020 

20.060 

20.100 

20.140 

20.180 

20.210 

20.250 

20.290 

20.330 

20 -370 

20.400 

20.436 

20.441 

XLCH 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

182.00 

18.00 

ELTRD 

.oo 

.oo 

-00 

.oo 

-00 

-00 

.oo 

-00 

-00 

.oo 

-00 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

-00 

131 -63 

132.03 

132.45 

132.85 

133.25 

133.65 

134.06 

134.47 

134.89 

135.43 

CWSEL 

135.79 

136.22 

136.68 

137.13 

137.58 

138.04 

138.54 

139.01 

139.50 

140.06 

140.52 

141.05 

141.11 

-00 

-00 

.oo 

.oo 

-00 

.oo 

.oo 

-00 

.oo 

-00 

CRIWS 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

. 00 

.oo 

-00 

-00 

-00 

.oo 

12.27 

12.32 

12.30 

12.36 

12.43 

12.53 

12.62 

12.71 

12.83 

12.62 

VCH 

12.91 

13.07 

13.10 

13.24 

13.39 

13.53 

13.56 

13.73 

13.87 

13.80 

14.05 

13.97 

13.95 
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AREA .01K 

16269.96 43896.11 

16070.96 43046.79 

16030.39 43054.71 

15865.82 42537.16 

15688.33 41980.57 

15519.45 41476.79 

15491.32 41588.50 

15299.19 41018.41 

15139.65 40564.53 

15212.84 41125.75 

14949.15 40272.91 

15036.08 40354.77 

15056.61 40444.11 

PAGE 53 

100-YEAR FLOW 

I 



I 
SUMMARY PRINTOUT TABLE 150 

SECNO Q 

16.690 205000.00 

16.770 205000.00 

16.800 205000.00 

16.840 205000.00 

16.880 205000.00 

16.920 205000.00 

16.960 205000.00 

16.990 205000.00 

17.030 205000.00 

17.070 205000.00 

17.1 10 205000.00 

17.140 205000.00 

17.180 205000.00 

17.220 205000.00 

17.260 205000.00 

17.280 205000.00 

17.300 205000.00 

17.320 205000.00 

17.330 205000.00 

17.370 205000.00 

17.410 205000.00 

17.450 205000.00 

17.490 205000.00 

17.520 205000.00 

CUSEL 

105.30 

105.09 

105.37 

105.51 

105.74 

105.89 

105.99 

106.12 

106.24 

106.43 

106.53 

106.69 

106.86 

107.04 

107.27 

107.90 

108.00 

108.08 

108.23 

108.37 

108.50 

108.62 

108.64 

108.65 

DIFUSP DIFUSX DIFKUS 

.oo -00 .oo 

-00 - -21 .oo 

.OO -28 -00 

.OO .14 .OO 

.OO .23 .OO 

.OO .16 . 00 

.oo .10 .oo 

.OO .13 .OO 

.oo .ll .oo 

.OO .19 .OO 

.oo . I1 .oo 

.OO -16 -00 

.OO -17 -00 

.OO .18 .OO 

.oo -23 .oo 

-00 -63 -00 

.oo -10 -00 

.OO .08 .OO 

-00 .15 .OO 

.OO -14 -00 

.OO .14 .OO 

.oo -11 -00 

.OO .03 -00 

.oo .O1 .oo 

TOPUID 

2845.00 

1176.64 

1720.00 

1019.46 

1023.74 

925.70 

921.35 

911.81 

888.81 

912.23 

912.28 

916.69 

905.54 

911.60 

913.72 

916.57 

916.58 

916.35 

937.65 

933.65 

932 -93 

930.22 

934.05 

939.24 

XLCH 

.oo 

400.00 

200.00 

160.00 

225.40 

206.90 

203.30 

201 -70 

193.60 

202.50 

196.20 

203.50 

198.70 

202.60 

233.00 

103.20 

86.30 

77.10 

101.20 

194.50 

199.50 

201 -60 

203 -30 

200.80 
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I SECNO Q CUSEL DIFUSP DIFUSX DIFKUS TOPUIO XLCH 



SECNO P CUSEL DIFUSP DIFUSX DIFKUS TOPUID 

18.470 205000.00 117.73 .OO .36 -00 1048.52 
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XLCH 

204.10 



SECNO P 

19.384 210000.00 

19.400 210000.00 

CUSEL 

127.81 

128.57 

DIFUSP DIFUSX DIFKUS 

.oo .12 -00 

.oo .77 -00 

TOPUID 

1037.35 

1025.13 
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XLCH 

17.00 

109.00 



SECNO Q 

20.290 210000.00 

20.330 210000.00 

20.370 210000.00 

128.86 

129.19 

129.93 

130.08 

130.46 

130.90 

131 -24 

131.63 

132.03 

132.45 

132.85 

133.25 

133.65 

134.06 

134.47 

134.89 

135 -43 

135.79 

136.22 

136.68 

137.13 

137.58 

138.04 

138.54 

CUSEL 

139.01 

139.50 

140.06 

-00 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

D I FUSP 

.oo 

-00 

-00 

-29 

.32 

.75 

-15 

.38 

.44 

.34 

.39 

.40 

-42 

.40 

.40 

.40 

.41 

-41 

-42 

.54 

-37 

.42 

.47 

-44 

.45 

.46 

-50 

D I FUSX 

-47 

.49 

-56 

-00 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

-00 

.oo 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

DIFKUS 

-00 

-00 

-00 

1025 -33 

1027.88 

1026.45 

1026.62 

1044.03 

1048.66 

1042.47 

1045.02 

1047.00 

1048.05 

1048.11 

1042.10 

1027.97 

1025.31 

1023.45 

1019.33 

1031.39 

1006.45 

1004.39 

997.70 

989.75 

981.62 

972.86 

964.25 

TOPWID 

954.30 

945.34 

938.75 

141 -00 

141 .OO 

122.00 

70.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

XLCH 

200.00 

200.00 

200.00 

PAGE 57 



I SUMMARY OF ERRORS AND SPECIAL NOTES 
I 
I 
I 
I 
I 
I 
I 
I 
I 

, I 
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APPENDIX C 

HEC-2 Water Surface Profiles 
Proposed Conditions 



I ............................................. 
* HEC-2 WATER SURFACE PROFILES * 
* * 

V e r s i o n  4.6.2; May  1 9 9 1  * 
* 

* RUNDATE O2APR97 TIME 10:19:46 * 
............................................ 

U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 

* 609 SECOND STREET, SUITE D 

* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  
* (916) 756 -1104  
.................................... 

X X XXXXXXX XXXXX XXXXX 

X X X  X X X X 

X X X  X X 

XXXXXXX XXXX X XXXXX XXXXX 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXXXXXX 

PAGE 1 

THIS  RUN EXECUTED O2APR97 10:19:46 
..................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May  1991 
********r**************************** 

THIS  I S  AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT  96 

BASE-VS.DAT BASE c a s e  w i t h  a c o m b i n a t i o n  o f  1/2:1 and 1:1 s l o p e s  

STRATING WATER SURFACE FROM FEMA MAP 

P r o p o s e d  C o n d i t i o n s  fo r  t h e  a i r p o r t  new  a l i g r m e n t ( s e c o n d  o p t i o n )  

Changed  the g r a d e  c o n t r o l  f r o m  1094.6 t o  1092.0 

I n v e r t  e l e v a t i o n  h a s  b e e n  c h a n g e d  f r o m  s e c t i o n  18.02-18.4 

WITH MINING RUN (5.7'  DEEP PLAN, CALMAT PARCEL, SECTIONS 17.28 - 17.56) 

INEFFECTIVE FLOU AREAS WITHIN A CROSS-SECTION WERE REMOVED TO FACILITATE 

THE QUASED CALCULATIONS AND L I M I T  THE HYDRAULIC CALCULATIONS TO THE 

EFFECTIVE AREAS OF THE CHANNEL. 

SIMONS, L I  & ASSOCIATES, INC. 

SALT RIVER - 24TH STR. TO PRIEST DRIVE 

100-YEAR FLOU 

J 1  ICHECK INQ N INV  I D I R  STRT METRIC HVlNS Q WSEL FQ 



52 NPROF IPLOT PRFVS XSECV XSECH FN 

1 - 1 

ALLDC I B U  CHNIM I TRACE 

53 VARIABLE CODES FOR SUMMARY PRINTOUT 
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PAGE 7 

PAGE 8 
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PAGE 17 



PAGE 18 



PAGE 19 



PAGE 20 



PAGE 21 



PAGE 2 2  

PAGE 23 



XI 20.480 10 10032.0 10964.0 200.0 200.0 200.0 
GR 148.2 10000.0 148.20 10032.0 125.94 10069.0 125.94 10190.0 122.86 10196.0 
GR 122.9 10596.0 125.94 10602.0 125.94 10931 .O 148.20 10964.0 148.20 10999.0 

1 
OZAPR97 10:19:46 PAGE 24 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK €LEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

CCHV= .I00 CEHV= -300 
*SECNO 16.690 
3280 CROSS SECTION 16.69 EXTENDED 3.30 FEET 

*SECNO 16.770 
3280 CROSS SECTION 16.77 EXTENDED 6.19 FEET 

3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 98.90 ELREA= 108.00 

*SECNO 16.800 
3280 CROSS SECTION 16.80 EXTENDED 6.47 FEET 



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q PLOB PCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR W N  ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWlD ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BUP BAREA SS ELCHU ELCHD 

1.05 1-00 2.60 .OO 713.50 70.00 28037.70 3.00 79.00 78.30 

*SECNO 16.880 
CLASS A LOU FLOW 

3420 BRIDGE U.S.= 105.53 BRIDGE VELOCITY= 10.53 CALCULATED CHANNEL AREA= 19185. 

EGPRS EGLWC H3 PWE I R QLOU BAREA TRAPEZOID ELLC ELTRD WEIRLN 

AREA 

.OO 107.13 -23 0. 205000. 28038. 28038. 116.14 123.72 0. 

*SECNO 16.920 

3280 CROSS SECTION 16.92 EXTENDED 23.39 FEET 

CCHV= .TO0 CEHV= .300 
*SECNO 16.960 
3280 CROSS SECTION 16.96 EXTENDED 6.59 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 110.00 ELREA= 99.40 

PAGE 25 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOE ACH AROB VOL T W  R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELH lN  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC lCONT CORAR TOPUID ENDST 

*SECNO 16.990 
3 2 8 0  CROSS SECTION 16.99 EXTENDED 5.63 FEET 

3495  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 109.90 ELREA= 100.70 

*SECNO 17.030 
3 2 8 0  CROSS SECTION 17.03 EXTENDED 8.34 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 110.70 ELREA= 97.90 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 111.20 ELREA= 111.56 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 111.30 ELREA= 112.91 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB PCH PROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR W N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT CORAR TOPUID ENDST 
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*SECNO 17.140 

I 
3280 CROSS SECTION 17.14 EXTENDED 9.29 FEET 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 112.20 ELREA= 112.60 

I 17.140 26.89 106.69 .OO .OO 108.36 1.67 .20 -02 112.20 
205000.0 .O 205000.0 -0 .O 19783.2 .O 1238.3 66.2 112.60 

I .07 - 0 0  10.36 -00 -000 .035 .OOO -000 79.80 9750.99 

.001007 204. 204. 204. 2 0 0 -00 916.69 10667.68 

*SECNO 17.180 
3280 CROSS SECTION 17.18 EXTENDED 42.06 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 113.00 ELREA= 112.50 

*SECNO 17.220 

I 3280 CROSS SECTION 17.22 EXTENDED 42.24 FEET 

I 
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 113.80 ELREA= 113.10 

17.220 26.64 107.04 .OO -00 108.81 1.77 -22 -01 113.80 

205000.0 .O 205000.0 -0 .O 19218.6 .O 1417.9 74.6 113.10 

.08 .OO 10.67 .OO .OOO -035 .OOO .OOO 80.40 9797.99 1 .001102 203. 203. 203. 2 0 0 .OO 911.60 10709.58 

*SECNO 17.260 
3280 CROSS SECTION 17.26 EXTENDED 42.48 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1 14.20 ELREA= 113.30 

SECNO DEPTH CUSEL CRIUS USELK EG I Q 

HV HL OLOSS L-BANK ELEV 

PLOB PCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 
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I 3280 CROSS SECTION 17.28 EXTENDED 43.10 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 

I 
3280 CROSS SECTION 17.30 EXTENDED 43.19 FEET 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 114.60 ELREA= 114.40 

*SECNO 17.320 I 3280 CROSS SECTION 17.32 EXTENDED 43.28 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.70 ELREA= 114.20 

*SECNO 17.330 

I 3280 CROSS SECTION 17.33 EXTENDED 43.43 FEET 

I 
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.80 ELREA= 116.73 

17.330 27.93 108.23 -00 -00 109.41 1.18 -06 -01 114.80 

205000 -0 .O 205000.0 -0 .O 23530.0 -0 1706.9 87.3 116.73 

I .10 .OO 8.71 .OO .OOO .035 .OOO -000 80.30 9713.65 

.000584 101. 101. 101. 2 0 0 .OO 937.65 10651.30 

I SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

I TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT CORAR TOPUID ENDST 
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*SECNO 17.370 
3280 CROSS SECTION 17.37 EXTENOEP 43.56 FEET 



3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.20 ELREA= 116.59 

*SECNO 17.410 

3 2 8 0  CROSS SECTION 17.41 EXTENDED 43.70 FEET 

3495  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.20 ELREA= 116.65 

*SECNO 17.450 
3 2 8 0  CROSS SECTION 17.45 EXTENDED 43.81 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.40 ELREA= 118.40 

*SECNO 17.490 
3 2 8 0  CROSS SECTION 17.49 EXTENDED 43.84 FEET 

I 3 4 9 5  OVERBANK AREA ASSUHED NON-EFFECTIVE, ELLEA= 115.90 ELREA= 119.30 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

*SECNO 17.520 

I 3 2 8 0  CROSS SECTION 17.52 EXTENDED 43.85 FEET 

PAGE 3 0  

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.70 ELREA= 118.40 

I 



*SECNO 17.560 
3 2 8 0  CROSS SECTION 17.56 EXTENDED 43.75 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.90 ELREA= 116.80 

*SECNO 17.600 

3 2 8 0  CROSS SECTION 17.60 EXTENDED 43.97 FEET 

3 4 9 5  OVERBANK AREA ASSLMED NON-EFFECT IVE, ELLEA= 116.10 ELREA= 116.35 

*SECNO 17.640 
3 2 8 0  CROSS SECTION 17.64 EXTENDED 44.25 FEET 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.00 ELREA= 115.78 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

*SECNO 17.680 
3 2 8 0  CROSS SECTION 17.68 EXTENDED 29.05 FEE1 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.60 ELREA= 116.33 
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*SECNO 17.710 
3280 CROSS SECTION 17.71 EXTENDED 5.38 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.70 ELREA= 117.05 

*SECNO 17.750 
3280 CROSS SECTION 17.75 EXTENDED .10 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.70 ELREA= 115.22 

3495 OVERBANK AREA ASStlMED WON-EFFECTIVE, ELLEA= 116.40 ELREA= 121.25 

SECNO DEPTH CWSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1 17.10 ELREA= 127.10 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.50 ELREA= 127.65 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 118.00 ELREA= 128.12 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.10 ELREA= 117.20 

SECNO DEPTH CWSEL CRIVS WSELK EG HV HL OLOSS L-BANK ELEV 

P QLOB QCH PROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR W N  ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.60 ELREA= 118.00 

*SECNO 18.020 

3301  HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 118.40 ELREA= 119.00 
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3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 119.20 ELREA= 119.50 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.00 ELREA= 119.00 

SECNO DEPTH W S E L  CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.40 ELREA= 119.30 

3495  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.70 ELREA= 120.00 

3 4 9 5  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.70 ELREA= 1 2 1  .OO 
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*SECNO 18.190 
3280 CROSS SECTION 18.19 EXTENDED - 5 3  FEET 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 120.90 ELREA= 92.00 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
a QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UT N ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOWID ENDST 

*SECNO 18.210 
3280 CROSS SECTION 18.21 EXTENDED 3.76 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.90 ELREA= 124.40 

3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.80 ELREA= 132.30 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.20 ELREA= 133.00 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.30 ELREA= 133.60 

SECNO DEPTH CUSEL CRIUS USELK EG HV H L OLOSS L-BANK ELEV 

P PLOB QCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.00 ELREA= 134.12 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.60 ELREA= 133.00 

I *SECNO 18.430 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.50 ELREA= 135.14 

I 
*SECNO 18.470 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 121 -90 ELREA= 135.60 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.80 ELREA= 136.15 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 123.00 ELREA= 136.60 

*SECNO 18.580 
3280  CROSS SECTIOU 18.58 EXTENDED 1.84 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.30 ELREA= 137.15 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
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I a QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN  SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUIO ENDST 

"SECNO 18.790 ( 18.790 19.07 121.17 .OO .OO 123.48 2.31 .20 .02 127.00 
205000.0 .O 205000.0 .O .O 16811.9 .O 4911.8 262.1 128.60 

.29 .OO 12.19 .OO .OOO .035 -000 -000 102.10 10047.37 
100. 100. 100. 2 0 0 .OO 1055.33 11102.70 

I SECNO DEPTH W S E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV ' ,IME 

VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT MRAR TOPUID ENDST 
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SECNO DEPTH M E L  

Q PLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

.oo 
200. 

.oo 
.O 

.oo 
200. 

-00 
.o 

.oo 
200. 

.oo 
.o 

.oo 
200. 

.oo 
.o 

.oo 
200. 

.oo 
.o 

.oo 
200. 

CRlUS 

PROB 

VROB 

XLOBR 

.oo 
.o 

.oo 
200. 

.oo 
-0 

.oo 

.ooo 
2 

-00 
.O 

.ooo 
2 

.oo 
.o 

.ooo 
0 

.DO 
.O 

.ooo 
1 

.oo 
.o 

.ooo 
0 

.oo 
.O 

.ooo 
2 

USELK 

ALOB 

XNL 

I T R I A L  

.oo 
.O 

.ooo 
2 

.oo 
-0 

.ooo 

-035 
0 

125.00 
16593.5 

.035 
0 

125.42 
16593.3 

.035 
0 

125.84 
16504.1 

.035 
0 

126.26 
16513.8 

.035 
0 

126.71 
16273.0 

.035 
0 

EG 

ACH 

XNCH 

IDC 

127.15 
16328.9 

-035 
0 

127.58 
16596.2 

.035 

.ooo 
0 

2.37 
-0 

-000 
0 

2.37 
.o 

.ooo 
0 

2.40 
.O 

-000 
0 

2.39 
.O 

.ooo 
0 

2.46 
-0 

.ooo 
0 

HV 

AROB 

XNR 

I CONT 

2.45 
-0 

-000 
0 

2.37 
.o 

.ooo 

-000 
.oo 

.41 
5178.5 

.ooo 
-00 

.41 
5254.7 

-000 
.oo 

.42 
5330.7 

-000 
.oo 

.42 
5406.5 

.ooo 
-00 

.43 
5481.7 

.ooo 
.oo 

HL 

VOL 

UT N 

CORAR 

-44 
5556.6 

-000 
-00 

-43 
5632.2 

.ooo 

103.20 
1011.23 

.oo 
278.7 

103.70 

1015.42 

-00 
283.3 

104.20 
1014.42 

-01 
288.0 

104.70 
1014.10 

-00 
292.6 

105.10 
1014.49 

.02 
297.3 

105.60 
1006.70 

OLOSS 

TUA 

ELMIN 

TOPUl D 

.oo 
301 -9 

106.10 
1011.45 

.O1 
306.6 

106.50 

10063.67 
11074.89 

131 .OO 
130.00 

10092.27 
11107.69 

131 -00 
130.50 

10078.21 
11092.63 

130.00 
130.90 

10055.56 
11069.66 

130.00 
131.30 

10055.19 
11069.68 

130.00 
131.80 

10057.64 
11064.34 

L-BANK ELEV 

R-BANK ELEV 

SSTA 

ENDST 

130.00 
132.20 

10047.05 
11058.50 

130.00 
132.60 

10042.12 
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SECNO DEPTH .CWSEL CRIUS 

P QLOB PCH PRO8 

TIME VLOB VCH VROB 

SLOPE XLOBL XLCH XLOBR 

USELK EG HV HL OLOSS L-BANK ELEV 

ALOB ACH AROB VOL TUA R-BANK ELEV 

XNL XNCH XNR UTN ELMIN SSTA 

ITRIAL IDC ICONT CORAR TOPUID ENDST 
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SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BWC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 875.00 73.50 30974.00 2.00 109.70 109.40 

*SECNO 19.400 
CLASS A LOU FLOW 

3420 BRIDGE U.S.= 127.28 BRIDGE VELOCITY= 14.15 CALCULATED CHANNEL AREA= 14708. 

EGPRS EGLUC H3 QUEIR QLOU BAREA TRAPEZOID ELLC ELTRD UEIRLN 

AREA 

-00 130.98 .76 0. 210000. 30974. 30974. 145.20 152.20 0. 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

SPECIAL BRIDGE 

SB XK XKOR COFQ RDLEN BUC B UP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 -00 875.00 80.00 26567.00 2.00 110.70 110.30 

*SECNO 19.480 

CLASS A LOU FLOW 

3420 BRIDGE W.S.= 128.67 BRIDGE VELOCITY= 13.90 CALCULATED CHANNEL AREA= 14934. 
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EGPRS EGLVC H3 W E I R  QLOU BAREA TRAPEZOID ELLC ELTRD WEIRLN 
AREA 

-00 132.23 .74 0. 210000.  26567. 26567.  1 4 1  - 7 0  148.70 0. 

SECNO DEPTH CUSEL CRIWS WSELK EG HV H L OLOSS L-BANK ELEV 

4 QLOB PCH PRO8 ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 
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SECNO DEPTH CUSEL 
Q QLOB QCH 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CRlWS 
QROB 
VROB 

XLOBR 

WSELK EG HV HL OLOSS L-BANK ELEV 
ALOB ACH AROB VOL TWA R-BANK ELEV 
XNL XNCH XNR WTN ELHIN SSTA 

ITRIAL IDC ICONT CORAR TOPWID ENDST 

'SECNO 19.830 
19.830 18.65 133.65 

210000.0 .o 210000.0 
.41 .OO 12.53 

.002134 200. 200. 



I SECNO DEPTH CUSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

I TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT CORAR TOPWID ENDST 

20.060 18.32 136.22 .OO .OO 138.87 2.65 .47 .02 142.80 

I 
210000.0 .O 210000.0 .O -0 16073.5 .O 7483.6 420.2 143.40 

.43 -00 13.07 -00 .OOO .035 .OOO .OOO 117.90 10030.74 
.!I02379 200. 200. ZOO. 2 0 0 .OO 1004.41 11035.15 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK €LEV 

I 



Q QLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

SECNO DEPTH CUSEL 

Q QLOB PCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

QROB 

VROB 

XLOBR 

.oo 
-0 
. 00 

200. 

-00 
.O 

.oo 
200. 

.oo 
.O 

.oo 
200. 

-00 
.o 

.oo 
200. 

.oo 
-0 

.oo 
200. 

.oo 
-0 

.oo 
200. 

CRIUS 

QROB 

VROB 

XLOBR 

.oo 
-0 

ALOB 

XNL 

I T R I A L  

.oo 
.o 

.ooo 
2 

.oo 
.O 

-000 
0 

-00 
.o 

-000 
2 

.oo 
.o 

.ooo 
2 

.oo 
.O 

-000 
2 

.oo 
-0 

-000 

2 

USELK 

ALOB 

XNL 

I T R I A L  

-00 
.o 

ACH 

XNCH 

IDC 

140.88 
15521 .O 

.035 
0 

141.40 
15492.6 

-035 
0 

141.94 
15300.2 

.035 
0 

142.49 
15140.6 

.035 
0 

143.02 
15213.7 

.035 
0 

143.58 
14949.9 

-035 

0 

EC 

ACH 

XNCH 

I D C  

144.08 
15036.8 

AROB 

XNR 

I CONT 

2.84 

.o 
.ooo 

0 

2.85 
-0 

.ooo 
0 

2.93 
-0 

-000 
0 

2.99 
.o 

-000 
0 

2.96 
.o 

.ooo 
0 

3.06 
-0 

.ooo 
0 

HV 

AROB 

XNR 

ICONT 

3.03 
-0 

VOL 

UTN 

CORAR 

.51 
7774.7 

.ooo 
.oo 

.51 
7845.9 

-000 
-00 

.52 
7916.6 

-000 
.oo 

.53 
7986.4 

.ooo 
.oo 

.53 
8056.1 

-000 
-00 

.53 
8125.4 

-000 

. 00 

HL 

VOL 

UTN 
CORAR 

-49 
8188.0 

TUA 

ELMIN 

TOPU 1 D 

.02 
438.4 

119.80 
972.86 

.oo 
442.9 

120.20 
964.25 

.02 
447.3 

120.70 
954.31 

.02 
451.6 

121 -20 
945.34 

-00 
456.0 

121 -60 
938.75 

.03 
460.2 

122.10 

925.38 

OLOSS 

TUA 

E L H l N  

TOPUID 

-00 
464.1 

R-BANK ELEV 

SSTA 

ENDST 

144.50 
145.10 

10030.38 
11003.24 

145.00 
145.60 

10030.36 
10994.61 

145.60 
145.60 

10029.76 
10984.07 

146.10 
146.10 

10030.80 
10976.15 

146.60 
146.60 

10033.68 
10972.43 

147.10 
147.10 

10029.75 

10955.13 

L-BANK ELEV 

R-BANK ELEV 

SSTA 

ENDST 

147.67 
147.67 
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..................................... 
HEC-2 WATER SURFACE PROFILES 

PAGE 48 

THIS  RUN EXECUTED O2APR97 10:19:53 

V e r s i o n  4.6.2; May 1991 
..................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

100-YEAR F L W  

SUMMARY PRINTOUT 

SECNO 

16.690 

16.770 

16.800 

16.840 

16.880 

16.920 

16.960 

16.990 

17.030 

CWSEL 

105.30 

105.09 

105.37 

105.51 

105.74 

105.89 

105.99 

106.12 

106.24 

ELMIN 

72.00 

81.60 

82.10 

78.30 

79.00 

79.30 

78.90 

77.80 

75.70 

VCH 

7.26 

9.33 

9.11 

9.17 

9.47 

9 ; n  

9.68 

9.74 

9.92 

DEPTH 

33.30 

23.49 

23.27 

27.21 

26.74 

26.59 

27.09 

28.32 

30.54 

TOPUID 

2845.00 

1176.64 

l R O . O O  

1019.46 

1023.74 

925.70 

921.35 

91 1.81 

888.81 

AREA 

34426.51 

21980.29 

22512.41 

22354.95 

21639.87 

21925.01 

21169.25 

21038.13 

20665.70 



SECNO CUSEL 

108.08 

108.23 

108.37 

108.50 

108.62 

108.64 

108.65 

108.55 

108.77 
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ELHIN 

80.30 

80.30 

80.30 

80.30 

80.30 

82.10 

82.40 

83.10 

83.50 

VCH 

9.02 

8.71 

8.63 

8.53 

8.52 

9.01 

9.71 

11.05 

11.27 

DEPTH 

27.78 

27.93 

28.07 

28.20 

28.32 

26.54 

26.25 

25.45 

25.27 

TOPUIO AREA 

916.35 22739.04 

937.65 23530.00 

933.65 23765 -58 

932.93 24022.92 

930.22 24063.77 

934.05 22764.48 

939.24 21121.98 

952.34 18549.27 

970.54 18195.15 



SECNO 

18.210 

18.240 

18.280 

18.320 

18.360 

18.400 

18.430 

18.470 

18.510 

18.550 

18.580 

18.620 

18.660 

18.700 

18.740 

18.770 

18.790 

18.810 

18.850 

18.890 

ELHIN 

92.10 

92.50 

93.00 

93.50 

93.50 

94.50 

94.90 

95.30 

95.60 

95.70 

96.70 

98.00 

97.00 

99.00 

101.40 

101 -80 

102.10 

102.30 

102.80 

103.20 

VCH 

14.26 

12.47 

11.49 

11.22 

11.04 

11.32 

91.37 

11.40 

11.43 

11.57 

11.69 

11.69 

12.01 

12.24 

12.22 

12.05 

12.19 

12.18 

12.56 

12.32 

DEPTH 

22.27 

23.14 

23.35 

23.33 

23.70 

22.94 

22.86 

22.78 

22.81 

23.01 

22.33 

21 -38 

22.67 

21 -01 

19.12 

19.20 

19.07 

19.08 

18.90 

19.03 

PACE 50 

TOPUID AREA 

843.17 14375.86 

963.91 16436.37 

1051 -24 17843.41 

1052.62 18270.04 

1053.69 18560.92 

1052.16 18103.12 

1050.19 18030.95 

1049.99 17980.25 

1050.72 17928.91 

1049.68 17715.75 

1048.80 17537.73 

1054.92 17530.51 

1047.88 17076.17 

1046.92 16742.19 

1060.90 16774.19 

1060.46 17016.07 

1055.33 16811.88 

1054.25 16828.47 

1024.11 16322.37 

1011.23 16643.04 



18.930 

18.960 

19.000 

19.040 

19.080 

19.120 

OZAPR97 

SECNO 

19.150 

19.190 

19.230 

19.280 

19.300 

19.340 

19.380 

19.3% 

19.400 

19.430 

19.460 

19.480 

19.490 

19.530 

19.570 

19.610 

19.650 

19.680 

w.no 

19.760 

19.800 

CUSEL ELHIN 

125.21 106.50 

125.68 107.00 

126.06 107.50 

126.57 108.20 

126.76 108.40 

127.26 108.90 

127.71 109.40 

127.83 109.40 

128.59 109.70 

128.88 110.00 

129.20 110.30 

129.95 110.70 

130.09 110.80 

130.47 111.30 

130.91 111.70 

131.25 112.20 

131.64 112.70 

132.04 113.20 

132.46 113.60 

132.86 114.10 

133.26 114.60 
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VCH 

12.35 

12.21 

12.33 

12.51 

12.79 

12.78 

12.81 

12.66 

12.39 

12.39 

12.32 

12.13 

12.11 

12.15 

12.02 

12.21 

12.26 

12.31 

12.29 

12.35 

12.43 

DEPTH 

18.71 

18.68 

18.56 

18.37 

18.36 

18.36 

18.31 

18.43 

18.89 

18.88 

18.90 

19.25 

19.29 

19.17 

19.21 

19.05 

18.94 

18.84 

18.86 

18.76 

18.66 

TOPUID AREA 

1020.71 16596.18 

1038.09 16782.79 

1024.37 16624.98 

1009.65 16390.25 

1023.19 16416.55 

1035.34 16432.86 

1035.09 16389.72 

1037.47 16588.61 

1025.22 16953.29 

1025.40 16949.33 

1027.95 17049.99 

1026.51 17309.63 

1026.68 17348.04 

1044.09 17284.68 

1048.71 17467.21 

1042.51 17194.93 

1045.06 17124.83 

1047.04 17055 -83 

1048.08 17086.49 

1048.13 17001.25 

1042.13 16899.13 



I SECNO CUSEL ELHIN VC H DEPTH TOPUID 

I 20.020 135.80 117.40 12.91 18.40 1006.46 

20.060 136.22 117.90 13.07 18.32 1004.41 

I 20.100 136.69 118.30 13.10 18.39 997.71 

I 20.140 137.13 118.80 13.23 18.33 989.76 

I 20.180 137.58 119.30 13.38 18.28 981.62 

I 20.210 138.04 119.80 13.53 18.24 972.86 

20.250 138.55 120.20 13.55 18.35 964.25 
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AREA 

16272.76 

16073.46 

16032.63 

15867.78 

15690.03 

15520.96 

15492.63 
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I SUMMARY OF ERRORS AND SPECIAL NOTES 





* HEC-2 WATER SURFACE PROFILES I I  
I V e r s i o n  4.6.2; M a y  1991 * * 

RUN DATE 04APR97 TIME 08:46:52 
............................................ 

X X XXXXXXX XXXXX 

X X X  X X 
X X X  X 
XXXXXXX XXXX X 

X X X  X 

X X X  X X 
X X XXXXXXX XXXXX 

xxxxx 
X X 

X 

xxxxx xxxxx 
X 

X 

XXXXXXX 

j ..................................... ! HEC-2 WATER SURFACE PROFILES 

I V e r s i o n  4.6.2; M a y  1991 
....................................... 

i 

I THIS I S  AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT  96 

AC SPF-BS.DAT BASE c a s e  w i t h  a c o n b i n a t i o n  o f  1/2:1 and 1:l slopes II Ac 

I AC SPF event 

I AC STRATING WATER SURFACE FROM F E W  MAP 
AC 

AC P r o p o s e d  C o n d i t i o n s  f o r  the a i r p o r t  new a l i g r m e n t ( s e c o n d  option) 

AC Changed t h e  g r a d e  c o n t r o l  f r o m  1094.6 t o  1092.0 
AC I AC 

I AC I n v e r t  e l e v a t i o n  h a s  been c h a n g e d  f r o m  s e c t i o n  18.02-18.4 
AC 
AC WITH MINING RUN (5.7' DEEP PLAN, CALMAT PARCEL, SECTIONS 17.28 - 17.56) 

AC 

I r AC 
AC INEFFECTIVE FLOU AREAS WITHIN A CROSS-SECTION WERE REMOVED TO FACILITATE 

I ' AC THE QUASED CALCULATIONS AND L I M I T  THE HYDRAULIC CALCULATIONS TO THE 

AC.  EFFECTIVE AREAS OF THE CHANNEL. 

I AC 

T 1 SIMONS, L I  & ASSOCIATES, INC. 

* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET, SUITE D 

DAVIS, CALIFORNIA 95616 -4687  
t (916) 756 -1104  
**********************************i 

PAGE 1 

T H I S  RUN EXECUTED 04APR97 08:46:52 

I T 2  SALT RIVER - 24TH STR. TO PRIEST DRIVE 
T3  SPF FLOU 



I 
J 1  ICHECK INQ N I N V  I D I R  STRT METRIC HVINS 

2 

VSEL FQ 

110.7 

CHNIM I TRACE J2 NPROF ]PLOT PRFVS XSECV XSECH FN ALLDC 

I 
J 3  VARIABLE COOES FOR SUMMARY PRINTOUT 

PAGE 2 



PAGE 3 



PAGE 4 



PAGE 5 



PAGE 6 



PAGE 7 



PAGE 8 

PAGE 9 



PAGE 10 



PAGE 11 



PAGE 12 



PAGE 13 



PAGE 14 



PAGE 15 



PAGE 16 



PAGE 17 



PAGE 18 



PAGE 19 



PAGE 20 



PAGE 21 



PAGE 22 

PAGE 23 



X I  20.480 10 10032.0 10964.0 200.0 200.0 200.0 
GR 148.2 10000.0 148.20 10032.0 125.94 10069.0 125.94 10190.0 122.86 10196.0 
GR 122.9 10596.0 125.94 10602.0 125.94 10931 .o 148.20 10964.0 148.20 10999.0 

1 
04APR97 08:46:52 PAGE 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR W N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

I CCHV= .lo0 CEHV- .300 
*SECNO 16.690 
3280 CROSS SECTION 96.69 EXTENDED 8.70 FEET 

*SECNO 16.770 
3280 CROSS SECTION 16.77 EXTENDED 11.56 FEET 

3301 HV CHANGED MORE THAN HVINS 

*SECNO 16.800 
3280 CROSS SECTION 16.80 EXTENDED 11.67 FEET 



I SECNO DEPTH W S E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 
I I 
' 1  SPECIAL BRIDGE 

I SB XK XKOR COFQ RDLEN BUC BUP BAREA SS ELCHU ELCHD 

1.05 1 .OO 2.60 .OO 713.50 70.00 28037.70 3.00 79.00 78.30 

I 
*SECNO 16.880 

CLASS A LOU FLObl 

3420 BRIDGE U.S.= 110.38 BRIDGE VELOCITY= 12.27 CALCULATED CHANNEL AREA= 23151. - - 

I EGPRS EGLWC H3 QUE I R Q L W  BAREA TRAPEZOID ELLC ELTRD UEIRLN 

AREA 

I .OO 112.59 .30 0. 287720. 28038. 28038. 116.14 123.72 0. 

*SECNO 16.920 
3280 CROSS SECTION 16.92 EXTENDED 28.42 FEET 

I 
3280 CROSS SECTION 16.96 EXTENDED 91.73 FEET 

16.960 32.23 111.13 .OO -00 112.93 1.80 .15 .01 110.00 

287720.0 5727.5 281992.5 .O 1682.7 25965.4 .O 1050.8 50.8 99.40 

I -04 3.40 10.86 .OO -040 .033 .OOO .OOO 78.90 9158.90 

.DO071 7 203. 203. 203. 2 0 0 .OO 1244.40 10403.30 

I *SECNO 16.990 
3280 CROSS SECTION 16.99 EXTENDED 10.74 FEET 
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SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPUID ENDST 

*SECNO 17.030 
3280 CROSS SECTION 17.03 EXTENDED 13.42 FEET 

. . 
*SECNO 17.070 
3280 CROSS SECTION 17.07 EXTENDED 3.74 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 111.20 ELREA= 111.56 

3265 DIVIDED FLOW 

! 3280 CROSS SECTION 17.11 EXTENDED 3.75 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEAS 11 1.30 ELREA= 112.91 

*SECNO 17.140 
3280 CROSS SECTION 17.14 EXTENDED 14.35 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 112.20 ELREA= 112.60 



PAGE 2 7  

SECNO DEPTH CUSEL CRIUS USELK EG HV 

I Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC I CONT 

3280 CROSS SECTION 17.18 EXTENDED 47.11 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 113.00 ELREA= 

HL 
VOL 
UT N 
CORAR 

OLOSS L-BANK €LEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

*SECNO 17.220 ( 3280 CROSS SECTION 17.22 EXTENDED 47.29 FEET 

I 3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 113.80 ELREA= 113.10 

3280 CROSS SECTION 17.26 EXTENDED 47.52 FEET 

I /  
I 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 114.20 ELREA= 113.30 

( *SECNO 17.280 
3280 CROSS SECTION 17.28 EXTENDED 48.19 FEET 

I 3301  HV CHANGED MORE THAN HVINS 

PAGE 28  

I SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK €LEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPUID ENDST 



I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.70 ELREA= 114.70 

i *SECNO 17.300 
j 3280 CROSS SECTION 17.30 EXTENDED 48.30 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.60 ELREA= 114.40 

17.300 32.80 113.10 -00 .OO 114.83 1.73 -06 .OO 114.60 

I 
287720.0 - 0  287720.0 - 0  .O 27247.8 -0 2116.9 94.4 114.40 

-08 .OO 10.56 .OO .OOO .035 .OOO -000 80.30 9756.22 

.000707 86. 86. 86. 2 0 0 .OO 936.78 10693.00 

3280 CROSS SECTION 17.32 EXTENDED 48.39 FEET 

3495 OVERBAIC'K AREA ASSUMED NON-EFFECTIVE, ELLEA= 114.70 ELREA= 114.20 

I 
i *SECNO 17.330 

3280 CROSS SECTION 17.33 EXTENDED 48.57 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= I 114.80 ELREA= 116.73 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

I Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XN R UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 
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3280 CROSS SECTION 17.37 EXTENDED 48.72 FEET 



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.20 ELREA= 116.59 

*SECNO 17.410 
3280 CROSS SECTION 17.41 EXTENDED 48.87 FEET 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 115.20 ELREA= 116.65 

*SECNO 17.450 
3280 CROSS SECTION 47.45 EXTENDED 49.00 FEET 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 115.40 ELREA= 118.40 

*SECNO 17.490 

,, 3280 CROSS SECTION 17.49 EXTENDED 49.02 FEET 

I 
! 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.90 ELREA= 119.30 

SECNO DEPTH CWSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR M N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPUID ENDST 

*SECNO 17.520 
3280 CROSS SECTION 17.52 EXTENDED 49.03 FEET 
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3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 115.70 ELREA. 118.40 



*SECNO 17.560 
3280 CROSS SECTION 17.56 EXTENDED 48.93 FEET 

3495 OVERBANK AREA ASSUMED #ON-EFFECTIVE, ELLEA= 115.90 ELREA= 116.80 

*SECNO 17.600 

3280 CROSS SECTION 17.60 EXTENDED 49.14 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.10 ELREA= 116.35 

*SECNO 17.640 
3280 CROSS SECTION 17.64 EXTENDED 49.39 FEET 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE. ELLEA= 116.00 ELREA= 115.78 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 
. Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOPUIO ENDST 

*SECNO 17.680 
3280 CROSS SECTION 17.68 EXTENDED 34.18 FEET 

3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 116.60 ELREA= 116.33 
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*SECNO 17.710 
3280  CROSS SECTION 17.71 EXTENDED 10.47 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.70 ELREA= 117.05 

*SECNO 17.750 
3280 CROSS SECTION 17-75 EXTENDED 5.16 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.70 ELREA= 115.22 

*SECNO 17.790 
, 3280 CROSS SECTION 17.79 EXTENDED 4.58 FEET 

I 

/ 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 116.40 ELREA= 121.25 

SECNO DEPTH WSEL CRIVS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

*SECNO 17.830 
' 3280 CROSS SECTION 17.83 EXTENDED 4.53 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.10 ELREA= 127.10 
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*SECNO 17.860 
3280 CROSS SECTION 17.86 EXTENDED 4.57 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.50 ELREA= 127.65 

*SECNO 17.900 
3280 CROSS SECTION 17.90 EXTENDED 4.88 FEET 

3495 OMRBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 118.00 ELREA= 128.12 

*SECNO 17.940 
3280 CROSS SECTION 17.94 EXTENDED 4.30 FEET 

1 3495 OMRBANK AREA ASSUMED NON-EFFECTIM, ELLEA= 117.10 ELREA= 117.20 

SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOER ITRIAL IDC ICONT CORAR TOPUIO ENDST 

*SECNO 17.980 
3280 CROSS SECTION 17.98 EXTENDED 3.58 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 117.60 ELREA= 118.00 

PAGE 3 3  



*SECNO 18.020 
3280 CROSS SECTION 18.02 EXTENDED 2.44 FEET 

/ I 3301 HV CHANGED MORE THAN HVINS 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 118.40 ELREA= 119.00 

*SECNO 18.050 

3280 CROSS SECTION 18.05 EXTENDED .94 FEET 

3301 HV CHANGED MORE THAN HVINS 

: 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 119.20 ELREA= 119.50 

SECNO DEPTH CWSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR TOWID ENDST 

*SECNO 18.090 

3280 CROSS SECTION 18.09 EXTENDED 1.02 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121.00 ELREA= 119.00 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.40 ELREA= 119.30 
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3495 OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA= 121.70 ELREA= 120.00 

*SECNO 18.180 
3280 CROSS SECTION 18.18 EXTENDED 3.75 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 121 -70 ELREAS 121.00 

SECNO DEPTH W S E L  CRIVS WSELK EG HV HL OLOSS L-BANK €LEV 

I Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

I TIME VLOB VCH VROB XNL XNCH XNR W N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT CORAR TOPWID ENDST 

*SECNO 18.190 
3280 CROSS SECTION 18.19 EXTENDED 4.92 FEET 

I 
! 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.90 ELREA= 92.00 

*SECNO 18.210 
3280 CROSS SECTION 18.21 EXTENDED 8.25 FEET 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.90 ELREA= 124.40 
i 
i 

18.210 26.75 118.85 -00 -00 122.73 3.88 .23 .O1 120.90 

287720.0 .O 287720.0 .O .O 18201.5 -0 4680.7 200.4 124.40 

.19 .OO 15.81 .OO .OOO .035 .OOO ,000 92.10 9520.28 

.002414 96. 96. 96. 2 0 0 .OO 861.32 10381.61 
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3280 CROSS SECTION 18.24 EXTENDED 2.62 FEET 

I 3301 HV CHANGED MORE THAN HVINS 

u 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 120.80 ELREA= 132.30 

*SECNO 18.280 

I 3280 CROSS SECTION 18.28 EXTENDED 4.31 FEET 

1 

SECNO DEPTH CUSEL CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

Q PLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.20 ELREA= 133.00 

3265 DIVIDED FLOW 

I 3280 CROSS SECTION 18.32 EXTENDED 3.88 FEET 

3495 OVERBANK AREA ASSUMED ION-EFFECTIVE, ELLEA= 121.30 ELREA= 133.60 

*SECNO 18.360 

I 
3280 CROSS SECTION 18.36 EXTENDED 3.67 FEET 

PAGE 36 1 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 123.00 ELREA= 134.12 

I 18.360 28.36 121.86 .OO .OO 124.18 2.32 .28 .OO 123.00 

287720.0 -0 287720.0 .O .O 23516.9 .O 5087.8 220.3 134.12 

I .21 .OO 12.23 -00 . OD0 .035 .OOO .OOO 93.50 9604.07 



3280 CROSS SECTION 18.40 EXTENDED 2.67 FEET 

I 
3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 122.60 ELREA= 133.00 

I SECNO DEPTH CUSEL CRIUS WSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR K I N  ELHIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 

I 
*SECNO 18.430 
3280 CROSS SECTION 18.43 EXTENDED .25 FEET 

I 3495 OVERBANK AREA ASSUMED NOH-EFFECTIVE, ELLEA= 123.50 ELREA= 135.14 

I 3495 OVERBANK AREA ASSWED NON-EFFECTIVE, ELLEA= 121.90 ELREA= 135.60 

I 3265 DIVIDED F L W  

- 
3280 CROSS SECTION 18.51 EXTENDED 2.95 FEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 122.80 ELREA= 136.15 
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*SECNO 18.550 
3 2 8 0  CROSS SECTION 18.55 EXTENDED 3.85 FEET 

3495  OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA= 123.00 ELREA= 

SECNO DEPTH CUSEL CRlUS USELK EG HV 

Q QLOB QCH QROB ALOB ACH AROB 

TIME VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC 1 CONT 

*SECNO 18.580 
3 2 8 0  CROSS SECTION 18.58 EXTENDED 6.37 FEET 

3495  OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 123.30 ELREA= 

*SECNO 18.620 
3 2 8 0  CROSS SECTION 18.62 EXTENDED - 2 8  FEET 

*SECNO 18.660 
3 2 8 0  CROSS SECTION 18.66 EXTENDED 1.02 FEET 

*SECNO 18.700 

3 2 8 0  CROSS SECTION 18.70 EXTENDED 1.32 FEET 

H L OLOSS L-BANK ELEV 

VOL TUA R-BANK ELEV 

UTN ELMIN SSTA 
CORAR TOPUID ENDST 



SECNO DEPTH W S E L  CRIWS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC  ICONT CORAR TOPYID ENDST 
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SECNO DEPTH CUSEL CRIWS YSELK EG HV HL OLOSS L-BANK ELEV 



Q QLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

QROB 

VROB 

XLOBR 

ALOE ACH 

XNL XNCH 

I T R I A L  IDC 

AROB 

XNR 

l CONT 

VOL 

VTN 

COR AR 

TUA R-BANK ELEV 

ELMIN SSTA 

TOPUID ENDST 
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SECNO DEPTH W S E L  CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 



I SECNO DEPTH CVSEL CRIWS =ELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPVID ENOST 
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I SPECIAL BRIDGE 

SB XK XKOR COFP RDLEN BUC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 875.00 73.50 30974.00 2.00 109.70 109.40 

I *SECNO 19.400 

CLASS A LOU FLOU 

I 3420 BRIDGE U.S.= 130.97 BRIDGE VELOCITY= 15.98 CALCULATED CHANNEL AREA= 17949. 

EGPRS EGLUC H3 QUEIR PLOW BAREA TRAPEZOID ELLC ELTRD M I R L N  
AREA 

-00 135.57 .92 0 .  289000. 30974. 30974. 145.20 152.20 0.  

SECNO DEPTH CUSEL CRIUS VSELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

I TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

I SB XK XKOR COFQ RDLEN BVC BUP BAREA SS ELCHU ELCHD 

1.05 1.56 2.60 .OO 875.00 80.00 26567.00 2.00 110.70 110.30 

I *SECNO 19.480 
CLASS A LOU FLOW 
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I 3420 BRIDGE U.S.= 132.49 BRIDGE VELOCITY= 15.67 CALCULATED CHANNEL AREA= 18272. 



EGPRS EGLW H3 QUE I R PLOW BAREA TRAPEZOID ELLC ELTRD VEIRLN 

AREA 

.OO 136.90 -90 0. 289000. 26567. 26567. 141.70 148.70 0. 

SECNO DEPTH CWSEL 

Q QLOB QCH 

TIME VLOB VCH 

SLOPE XLOBL XLCH 

-00 
-0 

.oo 
200. 

CRIVS 

QROB 

VROB 

XLOBR 

.oo 
.o 

.oo 
200. 

-00 
.O 

.oo 
200. 

.oo 
.o 

.oo 
200. 

.oo 

WSELK EG 

ALOB ACH 

XNL XNCH 

ITRIAL  IDC 

2.77 
.O 

.ooo 
0 

HV 

AROB 

XNR 

I CONT 

2.72 
.o 

.ooo 
0 

2.81 
.O 

-000 
0 

2.84 
.O 

.ooo 
0 

2.86 

-36 
8153.7 

.ooo 
.oo 

HL 

VOL 

UTN 

CORAR 

.36 
8253.5 

.ooo 
.oo 

.36 
8352.9 

-000 
-00 

.37 
8451.3 

.ooo 
.oo 

.38 
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OLOSS L-BANK ELEV 

TVA R-BANK ELEV 

ELHIN SSTA 

TOPWID ENDST 
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I SECNO DEPTH CWSEL 

Q QLOB QCH 

I 
TIME VLOB VCH 
SLOPE XLOBL XLCH 

CRIUS WSELK EG 
QROB ALOB ACH 
VROB XNL XNCH 
XLOBR ITRIAL IDC 

HV HL OLOSS I.-BANK ELEV 

AROB VOL TUA R-BANK ELEV 

XNR UTN ELMIN SSTA 
ICON1 CORAR TOPUID ENDST 



SECNO DEPTH CUSEL 

Q QLOB QCH 

TIME VLOB VCH 
SLOPE XLOBL XLCH 

CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

VROB XNL XNCH XNR UTN ELMII; SSTA 

XLOBR I T R I A L  I D C  ICONT CORAR TOPWID ENDST 
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SECNO DEPTH CUSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 

a QLOB QCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELHlN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST 
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SECNO DEPTH CUSEL CRIUS WELK EG HV HL OLOSS L-BANK ELEV 



Q PLOB PCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR UTN ELHIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

THIS RUN EXECUTED 04APR97 08:46:59 
..................................... 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; Hay 1991 
..................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

' SPF FLOW 

SUMMARY PRINTOUT 

SECNO W S E L  ELHIN VCH DEPTH T O W I D  AREA 



SECNO 

17.320 

17.330 

17.370 

17.410 

17.450 

17.490 

17.520 
I 

17.560 

17.600 

17.640 

17.680 

VCH 

10.47 

10.13 

10.05 

9.96 

9.94 

10.40 

11.04 

12.22 

12.36 

12.42 

12.38 

DEPTH 

32.89 

33.07 

33.22 

33.37 

33.50 

31 -72 

31 -43 

30.63 

30.44 

30.09 

30.18 

TOPVlD AREA 

937.06 27474.70 

957.68 28405.08 

953.33 28640.45 

953.29 28900.10 

949.83 28934.83 

953.08 27654.39 

961.98 26051.33 

975.27 23544.51 

991 -69 23271.98 

1011.74 23160.90 

1028.20 23236.93 



SECNO 
i :. 

' I  : : j  18.210 

CUSEL ELMIN 

118.85 92.10 

120.32 92.50 

121.11 93.00 

121.58 93.50 

121.86 93.50 

122.07 94.50 

122.35 94.90 

122.66 95.30 

122.95 .95.60 

123.25 95.70 

123.57 96.70 

123.78 98.00 

124.02 97.00 

124.32 99.00 

124.79 101.40 

125.22 101.80 

125.36 102.10 

125.55 102.30 

125.81 102.80 

126.29 103.20 

VCH 

15.81 

13.70 

12.57 

12.27 

12.23 

12.51 

12.56 

12.57 

12.59 

12.64 

12.65 

12.95 

13.28 

13.51 

13.47 

13.36 

13.52 

13.52 

13.99 

13.83 

DEPTH 

26.75 

27.82 

28.11 

28.08 

28.36 

27.57 

27.45 

27.36 

27.35 

27.55 

26.87 

TOPUID 

861.32 

984.06 

1073.05 

1295.79 

1072.42 

1069.42 

1070.14 

1248.88 

1302.95 

1324.21 

1340.05 

AREA 

18201.49 

20998.89 

22895.92 

23905.05 

23516.89 

23007.99 

22904.33 

23165.14 

23253.06 

23347.19 

23554.34 



I SECNO CWSEL ELUIN VCH DEPTH TOPUID AREA 



SECNO 

20.020 

20.060 

20.100 

20.140 

20.180 

20.210 

20.250 

20.290 

20.330 

20.370 

20.400 

20.436 

20.441 

20.480 

CWSEL ELHIN 

139.51 117.40 

139.91 117.90 

140.35 118.30 

140.77 118.80 

141.19 119.30 

141.63 119.80 

142.11 120.20 

142.55 120.10 

143.02 121.20 

143.56 121.60 

144.00 122.10 

144.58 122.50 

144.64 122.53 

145.17 122.86 
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VCH 

14.42 

14.59 

14.65 

14.82 

15.00 

15.18 

15.24 

15.45 

DEPTH 

22.11 

22.01 

22.05 

21.97 

21.89 

21.83 

21.91 

21.85 

TOPUI D 

1020.32 

1021.06 

1014.29 

1006.01 

997.94 

989.09 

980.23 

970.27 

AREA 

20037.65 

19813.38 

19731.69 

19498.29 

19265.28 

19039.01 

18964.15 

18709.25 
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SUMMARY OF ERRORS AND SPECIAL NOTES 



APPENDIX D 

Calculations 



BED-FORM SCOUR DEPTHS 
100-YEAR EVENT 

sla Simons Li & Associates Inc. 
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